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My  Lord, 

It  affords  me  the  highest  satisfaction 

to  have  lived  at  a  period  when  all  the  sciences 

have  made  the  most  rapid  advances ;  and  that  of 

Medicine,  the  most  interesting  and  useful  pursuit, 

has  kept  an  equal  pace  with  her  sister  arts ;  and 

at  a  time  when  your  Lordship  flourishes  the  dis« 

tinguished  Patron  of  all  those  arts  and  sciences 

which  adorn  and  ameliorate  the  condition  of  man- 

kind; and  in  declaring  how  much  Great  Britain 

owes  in  this  respect  to  the  fostering  influence  of 

your  Lordship's,  high  birth,  exalted  mind,  and 



"^i  DEDICATION. 

great  benevolence  of  heart,  whereby  science  be- 

comes expanded  in  its  bud,  afterwards  flourishes 

like  a  fair  plant  by  the  water's  side,  puts  forth 
abundant  leaves,  blossoms,  and  fruit :  and  that 

your  Lordship  may  long  live  the  Patron  of  the 

arts  and  sciences,  and  receive  the  heart-felt 

plaudits  of  universal  esteem,  is  the  sincere  prayer 

of  him  who  has  now  the  honour  of  thus  publicly 

expressing  his  admiration  of  your  Lordship's  ex- 
alted character,  and  I  have  the  honour  to  remain, 

My  Lord, 

With  unfeigned  respect  and  gratitude, 

Your  Lordship's  most  obliged, 

Devoted  servant, 

R.  J.  THORNTON,  M.D. 

London,  March  20,  1813. 
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THE 

PROGRESS 

OF 

Increscunt  quotannis  Scientiae,  emendantur  quotidie,  et  ad  fastigiuro 
suum  optatum  sensim  sensimque,  plurium  virorum  opera  et  studi«( 
junctis,  feliciter  properant.  Thunberg. 

SECTION  I. 

Chemistry  is  defined  by  Suidas  to  be  the  prepa^ 
lation  of  silver,  and  gold.  The  word  koctuo-kw^  seems  to  im^ 
ply  no  more  than  the  separation  of  silver  and  gold  from 
their  ores.  Suidas  adds,  that  the  Emperor  Dioclesian 
ordered  ail  the  books  he  could  procure,  w^hich  treated  on 
these  subjects,  to  be  burnt;  lest  the  Egyptians  should  by 
this  art  grovyr  rich,  and  be  tempted  to  rebel. 

It  should,  at  first  appearance,  seem  strange,  that  a  flat 
country,  like  tiiat  of  Egypt,  which  was  never  remarkable 
for  having  either  gold  or  silver  mines,  should  be  celebrated 
for  the  skill  of  its  inhabitants,  with  respect  to  the  treatment 
of  metals.  But,  if  we  consider  the  prodigious  richer  of 
ancient  Egypt,  we  may,  perhaps,  find  reason  to  suspects 

Vol.  I.  B 



that  it  liad,  however,  some  other  source  of  wealth  than  the 
fertUity  of  the  soil.    It  is  not  improbable,  that  the  ancient 
Egyptians  carried  on  a  commerce  into  the  inland  parts  of 
Africa,  where  gold  ore,  or  gold  dust,  was  found,  and  per- 

haps silver;  which  traffic,  for  political  reasons,  they  might 
conceal  from  other  nations.    As  the  priests  ingrossed  all 

the  learning',  as  well  as  wealth,  of  the  country,  they  were 
therefore  the  smelters  and  refiners  of  these  ores ;  and  the 
method  of  treating  them  they  would  probably  keep  to 
themselves,  both  for  national  and  private  considerations. 
Hence,  if  they  wrote  u])on  the  subject,  whatever  they  de- 

livered was  so  involved  in  allegory,  and  designedly  obscured, 
that  nobody  but  their  own  order  could  find  out  the  mean- 

ing,   It  is  even  probable,  that  they  pretended  to  the  art  of 
converting  baser  metals,  which  they  used  in  their  processes, 
into  real  gold,  the  better  to  conceal  the  true  sources  of  their 
wealth.    Now  when  men  of  learning,  in  after  ages,  met 
with  their  books,  not  being  able  to  understand  their  true 
meaning,  and  not  knowing  how  to  decypher  them,  they 
might  take  their  allegories  in  a  literal  sense,  and  thus  be- 

lieve, that  there  really  was  a  method  of  making  gold  from 
other  metals.    When  such  a  notion,  foolish  as  it  was,  had 
once  begun  to  prevail,  it  was  natural  enough  for  the  avarice 
of  mankind  to  leave  nothing  untried  for  the  revival  of  so 
beneficial  an  art,  supposed  to  be  lost.    This  mistake  was, 
probably,  the  foundation  for  all  those  researches  which 
have  been  made  after  the  transmutation  of  metals ;  for  I 
can  never  believe,  that  there  ever  was,  in  reality,  any  such 
art;  the  converting  of  one  metal  into  another,  being  in  my 
apprehension,  attended  with  as  much  difficulty  as  the  con- 

verting a  stone  into  a  diamond.    The  mistake  was,  how- 
ever, very  fortunate  for  chemistry;  because  the  experi- 
ments made  on  this  account  gave  occasion  to  the  develope- 

iiient  of  many  importaut  chemical  discoveries. 



3 

The  priests,  in  order  to  support  their  reputation,  wrote 
books  on  their  pretended  science,  and  had  the  art  of  exsp 
pressing  the  subject  in  a  mysterious  and  learned  jargon. 
Several  of  these  obscure  writers  seem  sensible  of  the  re* 
proach,  and  they  promise  to  speak  plain  and  intelligibly  j 
but  instead  of  revealing,  they  even  express  their  bidden 
secrets  more  obscurely  than  any  of  their  predecessors. 

Afterwards  chemistry  was  seized  on  as  a  source  of  wealth 
by  princes,  and  it  went  from  priests,  into  the  hands  of  com-^ 
mon  miners,  and  smelters  of  metals,  men  unacquainted 
with  the  liberal  sciences,  debarred  from  all  commerce  with 
the  learned  world,  condemned  to  lead  their  lives  in  dark- 

ness under  ground,  and  to  support  their  wretched  beings 
with  coarse  and  hard  fare.  Consider  these  men  daily  ob- 

noxious to  a  thousand  dangers,  dreading  what  may  happen, 
disturbed  in  mind,  and  leading  a  very  uneasy  life,  trembling 
at  the  frequent  earthquakes,  the  rapid  torrents  from  the 
mountains,  at  the  meteors  and  damps,  the  coruscations  of 
the  gross  and  sulphurous  exhalations,  the  resoundings  of 
the  caverns,  and  the  subterraneous  bellowings.  Under  alj 
this,  having  no  wise  or  prudent  person  to  consult,  who 
might  remove  their  vain  fears,  and  restore  light  to  their 
troubled  minds  :  hence  they  gave  their  attention  to  supers 
stitious  tales,  and  fabulous  stories,  calculated  to  frighten 
as  well  as  amuse,  and,  by  increasing  melancholy,  froni  fools 

became  madmen.  Hence  was  seriously  taught' as  part  of 
chemistry  the  belief  of  sorceries,  fascinations,  inchantments, 
prognostics,  the  use  of  amulets,  genii  confined  irj  seals, 
wands,  rings,  allegories,  emblems,  types,  riddles ;  and  at 
Jittle  truth  was  so  blended  with  a  large  farrago  of  falser? 
hood,  that  the  real  science  of  chemistry  became  inyisibje, 
md  nearly  obliterated. 

The  boasted  pretensions  of  the  early  alchemists  ̂ nd  che= 
ll)ists,  could  not  escape  the  just  censure  pf  Roger  Bacoit, 

/■ 
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an  Englishman,  who,  in  the  thirteenth  century,  like  a  bright 
star  in  a  dark  hemisphere,  shone  forth  the  glory  of  his  coun- 

try. This  extraordinary  person  knew  so  well  how  to  reduce 
the  powers  of  Nature  within  the  rules  of  art,  as,  by  their  com- 

bination, to  perform  things  which  far  surpassed  the  pre- 
tended miracles  of  the  magicians.  Ele  demonstrated,  by  ex- 

periments, that  human  industry,  with  an  insight  into  nature, 
can  produce  effects,  which  they,  with  all  their  charms,  sor- 

ceries, and  invocation  of  demons,  are  unable  to  imitate.  He- 
very  easily,  and  with  admirable  ingenuity,  exposes  the  mon- 
struous  and  hurtful  isuperstitions,deliriums,and  enthusiasms 
of  the  times  in  which  he  lived.  He  very  judiciously  and 
religiously  distinguishes  bet-ween  the  sacred  mysteries  of 
piety,  and  the  ridiculous  chimaBras  and  inventions  of  an 
unsettled  brain;  between  the  corruptible  principles  of  the 
body,  and  the  celestial  origin  of  the  soul;  between  Nature  • 
and  God.  He  points  out  with  equal  sagacity  and  truthj 
the  folly  of  the  blind  superstition  of  his  contemporaries.— ^ 

Admiration,"  says  he, "  the  parent  of  magic,  is  the  offspring 
"  of  ignorance,  begot  by  a  vitiated  imagination.  When 
"  weak  and  ignorant  minds  perceive  an  effect,  whose  cause 
"  is  hid  far  in  the  dark,  they  presently  have  recourse  to 
"•  something  supernatural  to  solve  the  difficulty,  and  fancy 
"  it  the  production  of  some  magical  power."  He  adds, 
"  there  is  no  such  thing  really  as  magic,  unless  by  that 
"  word  be  meant  a  knowledge  of  the  properties  of  bodies, 
"  and  the  methods  of  Nature,  by  an  observance  and  appli- 
"  cation  of  which  many  things,  even  much  more  surprising 
"  than  magiCj  can  be  effected.'* 

Nevertheless  Francis  Bacon  was  accused  and  found  guilty 
of  having  dealings  with  the  devil,  was  excommunicated  by 
the  pope,  and  for  ten  years  kept  in  close  confinement. 

By  an  attentive  perusal  of  his  works,  the  reader  will  be 
astonished  to  find,  that  this  great  luminary,  at  so-distant  a 
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period  as  the  thirteenth  century,  understood  not  only  che- 
mistry, and  really  was  the  inventor  of  gunpowder*,  and 

phosphorus,  hut  that  he  also  was  acquainted  with  the  use 
and  art  of  making  convex  and  concave  glasses,  the  camera 
obscura,  burning  glasses,  telescopes,  and  contrived  some- 

thing like  an  air  pump  ;  and  he  mentions  himself,  "  that 
"  in  the  space  of  twenty  years  study  of  Nature,  in  the  pur- 
"  chase  of  instruments,  and  scarce  books,  he  spent  upwards 
"  of  two  thousand  pounds a  vast  sum  in  those  days.  His 
writings  are  equally  elegant  and  nervous. 
We  will  not  tire  the  reader  with  tracing  the  progress  of 

chemistry  through  the  dark  and  fabulous  ages  of  chemistry ; 
but  commence  at  that  time  when  alchemists  gave  up  their 
golden  dreams,  and  turned  their  attention  to  improve  by 
this  art  the  science  of  medicine. 

To  point  out  in  historical  order  the  manner  in  which  the 
truths  of  the  science  have  been  applied  to  the  arts  of  life, 
or  the  benefits  derived  by  society  from  them,  would  occupy 
many  volumes.  From  the  first  discovery  of  the  production 
of  metals  from  rude  ores,  to  the  knowledge  yf  the  bleaching 
liquor,  chemistry  has  been  continually  subservient  to  cul- 

tivation and  improvement.  Tn  the  manufacture  of  porce- 
lain and  glass,  in  the  arts  of  dyeing  and  tanning,  it  has  added 

to  the  elegancies,  refinement,  and  comforts  of  life  ;  in  its' 
application  to  medicine  it  has  removed  the  most  formidable 
diseases  ;  and  in  leading  to  the  discovery  of  gunpowder,  it 
Jias  changed  the  institutions  of  society,  and  rendered  war 
more  independent  of  brutal  strength,  less  personal,  and 
less  barbarous. 

Basil  Valentiive  seems  to  have  been  the  first  who 
employed  antimony.     He  was  a  Benedictine  monk,  and 

*  Speaking  of  this  discovery,  Friar  Bacon  says,  if  you  mix  sulphur  and 
nitre  with  a  third  substance,  which  I  will  not  name,  from  the  dangerous 
uses  it  may  be  put  to^  an  explosive  powder  may  be  formed,  &c* 
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liourislied  about  the  fifteenth  century,  ft  is  repotted  (jf 
him,  that  having  thrown  away  some  antimony,  he  noticed 
the  swine,  who  accidentally  had  eaten  it,  purged  greatly, 
and^  to  his  no  great  astonishment  afterwards  grevv  extremely 
fat.  He  began  immediately  to  employ  it  as  a  medicine, 

and  shortly  after  published  his  "  Curf  us  Triumphalis  Anti^ 
monii"  (the  Triumphal  Car  of  Antimony),  where  he  highly 
extols  the  virtues  of  this  mineral,  and  its  preparations,  foi* 
the  cure  of  an  infinite  number  of  diseases.  This  remedy^ 
however^  was  looked  upon,  even  in  his  time,  as  an  highly 
pernicious  poison,  and  Jacob  Grevinus  published  a  treatise 
against  it,  in  which  he  advises  the  magistrates  to  prohibit 
its  sale,  as  they  had  done  that  of  quicksilver  and  orpimenL 

The  doctrines  of  Galen,  which  were  spread  over  Europe,^ 
had  taken  such  firm  root  in  the  I6th  century,  that  they 
Seemed  to  defy  all  opposition.  The  remedies  invented  by 
chemical  operations  were  at  that  time  only  administered 
by  men  in  the  lowest  condition  of  life,  men  without  sci-» 
ence,  vl^ithout  industry,  and  without  honour.  At  length, 
however,  Paracelsus  appeared.  He  does  not  seem  to 
have  studied  physic  in  any  of  the  established  schools;  but 
while  he  travelled  in  different  countries  he  picked  up  re- 

medies from  all  sorts  of  people,  and  particularly  from  the 
chemists  of  those  days.  From  these  he  learned  the  use  of 
mercury  and  antimony,  and  from  some  hardy  empirics  the 
use  of  opium.  When  returning  home  from  his  travels  he 

determined  upon  following  his  father's  profession,  whicli 
was  that  of  physic,  and  by  these  remedies  he  was  able  to 
cure  many  diseases  that  baffled  the  inert  remedies  of  the 
Galenists;  and  being  of  a  bold  and  boastful  disposition,  he 
made  the  most  of  these  cures ;  while,  at  the  same  time,  the 
partiality  of  mankind  to  novelty  soon  contributed  to  give 
him  fame.  He  was  so  far  more  fortunate  than  other  che- 

iifiical  practitioners  that  he  obtained  the  professor's  chair 



7 

at  the  university  of  Basil.  In  this  new  situation  he  at- 
tempted a  system  of  physic,  blended  with  the  most  extra- 

vagant and  visionary  doctrines,  supported  and  covered  by 
a  great  deal  of  new  and  unmeaning  jargon  of  his  own. 
His  lectures  were  chiefly  employed  in  recommending  his 
own  chemical  remedies,  and  declaiming  in  the  most  out- 

rageous manner  against  the  regular  practitioners.  He  went 
even  so  far  as  publicly  to  burn  the  works  of  the  Greek  phy- 

sicians ;  and  he  insolently  told  the  physicians  of  Basil,  that 
the  very  down  of  his  bald  pate  had  more  knowledge  than 
all  their  writers,  the  buckles  of  his  shoes  more  learning 
than  Galen  or  Avicenna,  and  his  beard  more  sense  than  all 
the  universities  together. 
He  not  only  taught  the  pretended  and  imaginary  agree- 

ment betwixt  the  principal  parts  of  man's  body  with  the 
planets ;  as  of  the  heart  with  the  Sun,  of  the  brain  with  the 
Moon,  of  the  spleen  with  Saturn,  of  the  lungs  with  Mer- 

cury, the  kidneys  with  Venus,  the  liver  with  Jupiter,  and 
the  gall  with  Mars ;  and  the  agreement  of  the  seven  metals 
to  disorders  of  these  parts  as  they  agree  with  the  seven 
planets,  the  power  of  vigils,  incantations,  &c.  but  also  added 
to  these  absurdities  animal  magnetism,  using  the  hand,  a 
doctrine  which  has  made  so  much  noise  in  our  own  time. 
He  also  had  a  panacea  against  all  disorders,  and  boasted 
that  he  possessed  drugs  that  could  prolong  life  to  any 
period. 

It  seldom  happens  that  a  man  of  but  common  abilities, 
and  in  the  most  retired  scenes  of  life,  observes  such  a  strict 

uniformity  of  conduct,  as  not  to  afford  prejudice  and  par- 
tiality sufficient  materials  for  drawing  his  character  in  dif-- 

ferent  colours;  but  such  a  great  and  irregular  genius  as 
Paracelsus  could  not  fail  of  becoming  alike  the  subject  of 
extremes  of  panegyric  and  of  satire.  He  has  accordingly 
been  esteemed  by  some  a  second  iEsculapius;  and  othersi 



have  thought  that  he  was  possessed  of  more  impudence 
than  merit,  and  that  his  being  spoken  of,  was  more  owing 
to  the  brutal  singularity  of  his  conduct,  than  to  the  cures 
he  performed. 

But  iti  whatever  estimation  the  merit  of  Paracelsus  as  a 
Chemist  or  physician  be  held,  certain  it  is  that  he  formed 
a  sect  of  practitioners,  who  appeared  in  opposition  to  the 
established  schools,  which  were  then  entirely  followers  of 
Galen,  and  these  two  adverse  parties  agitated  Europe  for 
more  than  five  hundred  years. 

The  enthusiasm  of  this  man,  says  Professor  Davy,  almost 
supplied  his  want  of  genius.  He  formed  a  number  of  new 
preparations  of  the  metals,  w^hich  were  studied  and  applied 
by  his  disciples ;  his  exaggerated  censure  of  the  methods 
of  the  ancients,  and  of  the  systems  of  his  day,  had  an  ef- 

fect in  diminishing  their  popularity ;  one  error  was  expelled 
by  another;  and  it  is  a  great  step  towards  improvement, 
that  men  should  know  they  have  been  m  delusion. 

Van  Helmont  flourished  about  ninety  years  after  Para- 
celsus. He  was  born  of  a  noble  family  at  Brussels  in  1588, 

and  medicine  in  those  days  being  a  profession  beneath  his 
rank  in  life,  he  gave  up  his  paternal  inheritance  to  his  fa- 

mily, and  left  his  country  in  order  to  pursue  the  bent  of  his 
genius.  Haying  conceived  a  violent  prejudice  against  the 
Galenical  methods  from  his  own  ill  success  in  putting  them 
into  practice,  and  finding  chemistry  productive  of  so  many, 
and  such  powerful  medicines,  he  ran  counter  in  every  thing 
to  the  Galenic  doctrines,  and  endeavoured  to  reduce  the 
whole  practice  of  physic  to  the  principles  of  chemistry. 
In  the  year  1609  he  married  a  very  rich  lady,  after  which 
he  gave  himself  up  wholly  to  cheniistry ;  and  although  he 
did  not  visit  any  one  out,  so  s:reat  was  his  reputation,  and 
not  practising  for  gain,  that  he  cured,  as  he  assures  us, 
every  year,  some  thousands  of  sick  people.    He  employed 
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fifty  years  of  his  life  in  assiduously  examining  the  fossil, 
animal,  and  vegetable  kingdoms. 

His  skill  was  so  great,  and  the  phaenomena  his  chemistry 
presented  so  marvellous,  that  he  was  accounted  a  magic  an, 
and  thrown  into  the  inquisition :  and  having  with  difficulty 
extricated  himself  from  this  abominable  charge,  he  was 
released,  and  retired  to  Holland. 

He  first  gave  the  name  of  gas  to  those  vapours,  which 
resemble  the  air  we  breathe.  He  observed,  "'that  some 
*'  bodies  resolve  themselves  almost  entirely  into  this  aeri- 
"  form  substance.  Not,"  ad<is  !  c,  "  that  they  are  contained 
**  in  this  shape  in  those  bodies  from  which  they  are  sepa- 
"  rated  ;  but  exist  in  them  in  a  concrete  form,  as  if  fixed 
"  or  coagulated.  He  asserts,  that  09  pounds  of  charcoal 
*'  contain  61  pounds  of  gas,  and  only  one  pound  of  earth.'* 
The  gas  which  flies  off  from  calcareous  earths  and  metallic 
bodies,  while  they  effervesce  in  acids,  did  not  escape  his 

notice:  "  the  quantity  contained  in  tartar  is  so  great,  that 
"  it  breaks  and  bursts  into  shivers  the  vessels  in  which  it 

"  is  distilled,  if  a  free  egress  be  not  given  to  it."  He  ap- 
plied this  theory  to  the  explanation  of  some  phaenomena 

of  the  animal  economy.  It  is  to  this  effluvium  that  Van 
Helmont  attributes  the  fatal  effects  of  the  Grotto  Del  Cani ; 
— the  suffocation  of  workmen  in  mines ; — the  accidents 
occasioned  by  the  vapour  of  charcoal ; — ^and  that  dele- 

terious atmosphere  which  is  breathed  in  cellars,  where 
spirituous  hquors  are  in  fermentation.  He  accounts  for 
several  diseases  upon  this  principle,  and  ascribes  the  pro- 

pagation of  epidemical  di^rders  to  noxious  vapours  with 
which  the  air  is  sometimes  infected. 

Van  Helmont  undoubtedly  would  have  made  a  still 
greater  figure  in  the  world  had  he  forborne  running  into 
the  notions  of  Paracelsus,  and  given  less  into  the  super- 

stitions of  the  times.  His  reputation  has  also  suffered  from 
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Ilis  posthumous  works.  As  he  perceived  his  end  approach- 
ing, he  called  for  his  son,  and  gave  him  the  following  charge. 

"  Take  all  my  writings,  the  crude  as  well  as  finished  ones, 
"  and  join  them  together,  and  publish  them ;  for  so  it  hath 
"  pleased  Almighty  God,  who  directs  all  things  for  the 
"  best."  And  the  son,  who  in  his  early  youth  had  ran 
away  from  his  father  to  stroll  with  gipsies,  after  the  father*s 
decease,  literally  jumbled  all  the  papers  together,  which 
had  been  framing  for  fifty  years,  and  then  left  the 
impression  wholly  to  the  printer  without  the  smallest 
correction. 

Professor  Davy,  speaking  of  Van  Helmont,  says,  that  he 
was  formed  in  the  school  of  Alchemy,  and  his  mind  was 
tinctured  with  its  prejudices;  but  his  views  concerning 
nature  and  the  elements  were  distinguished  by  much  more 
philosophical  acuteness,  and  more  sagacity,  than  those  of 
any  former  writer. 

Nothing  but  success  could  shake  off  the  torpor  or  van- 
quish the  bigotry  of  the  Galenists.  These  at  last  finding 

their  throne  totter,  called  in  the  aid  of  the  secular  power, 
and  employed  it  to  crush  their  adversaries.  In  France  an- 

timony was  prohibited  ;  but  in  Germany  the  chemists  pre- 
vailed, and  the  Galenists  were  obliged  sometimes  to  have 

recourse  to  the  remedies  of  the  chemists,  when  Senner- 
Tus,  one  of  the  most  eminent  of  the  Galenists  in  Germany, 
endeavoured  to  reconcile  the  two  opposing  parties. 

Very  early  in  the  seventeenth  century.  Sir  Theodore 
Mayerne,  who  as  a  chemical  physician  had  been  much 
opposed  and  oppressed  by  the  Galenists  of  France,  was 
called  over  into  England,  where  he  was  appointed  first  phy- 

sician to  the  king,  and  continued  to  hold  that  office  for 
ftiore  than  thirty  years.  His  theory  and  his  prescriptions 
were  like  those  of  the  Galenists ;  but  he  was  at  the  same 

time  a  great  favourer  of  chemical  medicines,  and  particu- 
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latly  of  antimony;  the  medicine,  with  regard  to  which  the 
two  sects  were  more  especially  divided.  It  does  not  how- 

ever appear,  that  he  met  with  any  violent  opposition  from 
the  physicians  in  England  :  but,  on  the  contrary,  we  find 
him  becoming  a  member  of,  and  acquiring  great  authority 
in,  the  London  college.  It  is  probable  that  his  great  credit 
put  an  end  in  England  to  all  distinction  between  the  Ga- 

lenic and  chemical  practitioners  ;  and,  as  in  the  year  1666^ 
the  faculty  of  Paris  rescinded  their  arret  forbidding  the 
use  of  antimony,  the  odious  distinction  between  the  Ga-^ 
lenists  and  chemists  gradually  diminished. 

At  this  period  flourished  that  universal  genius.  Lord 

Chancellor  Bacon,  who  happily  describes  "  the  Alchemists 
to  resemble  those  husbandmen  who  in  searching  for  a  trea- 

sure supposed  to  be  hidden  in  their  land,  by  turning  up 
and  pulverising  the  soil,  rendered  it  fertile  ;  in  seeking  for 
brilliant  impossibilities,  they  sometimes  discovered  useful 
realities  and  in  speaking  of  the  chemistry  of  his  time,  he 

says, "  a  new  philosophy  has  arisen  from  the  furnaces,whicli 
has  confounded  all  the  reasonings  of  the  ancients."  This 
illustrious  man  himself  pointed  out  many  important  ob- 

jects of  chemical  enquiry  ;  but  he  was  a  still  greater  bene- 
factor to  the  science,  by  his  developement  of  the  general 

system  for  improving  natural  knowledge.  Till  his  time 
there  had  been  no  distinct  views  concerning  the  art  of  ex- 

periment and  observation.  Lord  Bacon  demonstrated  how 
little  Could  be  effected  by  the  unassisted  human  powers, 
and  the  weakness  of  the  strongest  intellect  even  without 
artificial  resources.  He  directed  the  attention  of  inquirers 
to  instruments  for  assisting  the  senses,  and  for  examining 
bodies  under  new  relations.  He  taught  that  man  was  but 
the  servant  and  interpreter  of  Nature;  capable  of  discover* 
ing  truth  in  no  other  way  but  by  observing  and  imitating 
her  operations:  the  facts  were  to  be  collected  and  not  spe* 
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culations  formed ;  and  that  the  materials  for  the  foundations 
of  true  systems  of  knowledge  were  to  be  discovered,  not 
in  the  books  of  the  ancients,  not  in  metaphysical  theories, 
not  in  the  fancies  of  men,  but  in  the  visible  and  tangible 
external  world. 

In  his  comprehensive  view  of  things,  he  felt  that  che- 
mistry might  turn  out  one  of  the  most  curious  and  useful 

branches  of  natural  philosophy.  He  advised  the  collecting 
of  facts,  and  to  compare  these  very  maturely  and  cautious- 

ly, in  order  to  discover,  if  possible,  the  causes  and  circum- 
stances upon  which  they  depend,  and  declares  that  in  this 

way  only  could  any  satisfactory  system  be  produced. — 
Theories,  he  thought,  were  only  useful  so  far  as  they  arose 
from  experiments  already  made,  or  as  they  might  lead  to 
new  ones :  for  reasoning  may  be  considered  as  the  eye  of 
the  philosopher;  bat  experience  is  his  feeling;  and  this  lat- 

ter sense  ought  constantly  to  rectify  the  too  frequent  errors 

of  the  former.  "  If  experiments,  undirected  by  theory,  are 
*'  only  a  blind  feeling ;  theory,  without  experiments,  is  a 
**  deceitful  and  uncertain  vision." — It  was  thus  that  this 
sag-acious  philosopher  directed  men  in  the  true  path  of 
science,  and  banished  for  ever  that  dark  and  abstruse  phi- 

losophy, which  was  built  upon  the  absurdest  conjectures. 
I  shall  not  presume  to  decide  which  of  the  two  great 

branches  of  natural  philosophy  contributes  most  to  the 
use  and  the  ornament  of  life  ;  but  I  think  it  natural  that 
the  mechanical  department,  where  palpable  masses  of  mat- 

ter are  brought  into  action,  and  motion  is  visible  in  its  pro- 
gress, should  sooner  advance  towards  perfection  than  the 

chemical,  where  effects  are  produced  by  the  insensible 

movements  of  imperceptible  particles.  "  It  seems  therefore 
to  have  its  foundation  in  the  order  of  things,"  says  Dr.  Bed- 
does,  "  that  the  philosophers  of  the  preceding  age  should 
have  been  employed  chiefly  by  astronomers  and  mechanics. 



13 

and  those  of  the  present  by  chemistry''  Yet  if  the  rule  be 
at  all  just,  what  a  violent  exceptiou, — suffer  me  to  repeat 
it, — have  we  in  the  instance  of  our  own  countryman.  Dr. 
Hook,  who  silently,  and  unperceived,  discovered,  if  not  the 
whole  sum  and  substance,  yet  certainly  many  of  those 
splendid  facts  which  adorn  the  writings  of  Priestley,  Caven- 

dish, Scheele,  Lavoisier,  and  other  philosophers  of  the  pre- 
sent day, 

"  From  the  experiment  of  charring  of  wood,"  (which  is 
done  by  putting  it  into  a  crucible,  pot,  or  any  other  vessel 
that  will  endure  to  be  made  red-hot  in  the  fire  without 

breaking,  and  then  covering  it  over  with  sand,  so  as  to  pre- 
vent the  access  of  air,  and  continuing  it  in  a  strong  heat 

for  an  hour  or  more,  according  to  the  size  of  the  body  to 

be  charred),  "  seeing  that,  notwithstanding  the  great  heat, 
"  and  the  duration  of  it,  the  solid  parts  of  the  wood  remain 
"  undissipated  whilst  they  are  preserved  from  the  free  ac- 
"  cess  of  air,  we  may  learn,"  says  he,  "  what  has  not,  that  I 
"  know  of,  been  published  or  printed,  nay,  not  so  much  as 
"  thought  of  by  any ;  and  that,  in  short,  is  this  : 

1st.  "  That  the  air  in  which  we  live,  move,  and  breathe, 
"  that  this  air  is  the  menstruum,  or  universal  dissolvent 
"  of  all  inflammable  bodies. 

9d.  "  That  this  action  it  performs  not  until  the  body  be 
first  suflPiciently  heated, 

3d.  "  That  this  action  of  dissolution  produces  or  gene- 
"  rates  a  very  great  heat,  or  what  we  call  fire. 

4th.  "  That  from  this  action  light  is  also  produced. 
5th.  "  That  these  phaenomena  do  not  arise  from  the  air 

"  itself  considered  as  an  element,  but  from  that  part  of  the 
"  air  which  is  inherent  in  it,  and  is  like,  if  not  the  very 
"  same,  as  that  which  Is  fixed  in  salt-petre,  which  may,  1 

think,  most  evidently  be  demonstrated  by  a  multitude 

"  of  experintients  made  by  salt-petre. 
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6th.  "  That  by  this  dissolution  the  inflammable  body 
mixing  with  the  nitro-aerial  part  of  the  air,  becomes  a 
new  kind  of  air,  just  as  metalline  or  other  bodies,  dis-^ 
solved  in  any  menstruum,  does  the  motions  and  progress 
of  that  menstruum,  until  it  be  precipitated. 

"  This  theory  of  mine,"  he  continues,  "  does  so  exactly 
agree  with  all  the  phdenomena  of  fire,  and  so  genuinely 
explicates  each  particular  circumstance,  as  the  produc- 

tion of  lieat  and  light,  and  the  disappearance  of  the  burn- 
ing body,  that  it  is  more  than  probable  that  this  caus^ 

which  I  have  assigned  is  the  true,  adequate,  real,  and 
only  cause  of  those  phsenomena.  As  the  idea  is  entirely 
new,  I  will  proceed  a  little  further, 

7th.  "  The  dissolving  part  of  the  air  is  but  a  small  part 
of  the  whole  air,  and  resembles  those  acid  menstruums 
containing  other  parts  besides  the  acidifying  principle, 
therefore  they  are  soon  glutted  and  can  dissolve  no  morei 
and  therefore  unless  some  fresh  part  of  the  menstruum 
be  applied  to  the  body  to  be  dissolved,  the  action  ceases, 
and  the  body  ceases  to  be  dissolved ;  saltpetre,  on  the 
other  hand,  being  replete  with  these  dissolving  particles, 
hence  the  dissolution  of  inflammable  bodies  will  be  very 
quick  and  violent,  therefore  it  is  observable,  that,  as  in 
other  solutions,  if  a  copious  and  quick  supply  of  fresh 
menstruum,  though  but  weak,  be  poured  on,  or  applied 
to  the  dissoluble  body,  it  quickly  consumes  it;  so  this 
menstruum  of  air,  if  by  bellows,  or  any  other  such  con-^ 
trivance,  it  be  copiously  applied  to  the  shining  body,  is 
found  to  dissolve  it  as  soon  as  the  menstruum  of  burn^ 

ing  nitre." 
This  theory  of  7nine*'  he  again  repeats  it,  "  of  the 

action  of  air,  and  of  that  particular  part,  which  I  would 
call  nitro-aerial,  I  have  endeavoured  to  raise  from  an 
infinite  number  of  observations  and  experimentSp  the 
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process  of  which  would  be  too  long  to  be  here  inserted, 
(he  means  in  his  Micrographia,  published  in  1664),  and 

"  will  perhaps  another  time  afford  matter  copious  enough 
"  for  a  much  larger  discourse,  the  air  being  a  subject 

which,  (though  all  the  world  has  hitherto  lived  and 
breathed  in,  and  has  yet  been  so  little  truly  examined 

"  or  explained,  that  a  diligent  enquirer  will  be  able  to  fmd 
but  very  little  information  from  what  has  been  written 
of  it:  but  being  once  well  understood,  it  will,  I  doubt 

"  not,  enable  a  man  to  render  an  intelligible,  nay  probable, 
if  not  the  true  reason  of  all  the  phaenomena  of  fire,  which, 
as  it  has  been  found  by  writers  and  philosophers  of  all 
ages,  is  a  matter  of  no  small  difficulty,  as  may  be  suf- 

"  ficiently  understood  by  their  strange  hypotheses,  and 
"  unintelligible  solutions  of  some  few  phaenomena  of  it  ; 
"  so  will  it  prove  a  matter  of  no  small  concern  and  use  in 

human  affairs,  as  I  shall  elsewhere  endeavour  to  manifest 

"  when  I  come  to  shew  the  use  of  air  in  respiration,  and 
*'  for  the  preservation  of  the  life,  nay  for  the  conservation 

and  restauration  of  health,  as  also  its  uses  in  chemical, 

*^  mechanical,  and  other  operations.    In  this  place  it  be^ 
"  comes  me  only  to  hint  an  hypothesis,  which,  if  God  per- 
"  mit  me  life  and  opportunity,  I  may  elsewhere  prosecute^ 
"  improve,  and  publish." 

Hook,  here,  reasons  perfectly  correct,  and  we  see  him 
afterwards  laying  open  the  thorax  of  a  dog,  cutting  away 
his  ribs  and  diaphragm,  and  taking  off  the  pericardium, 
and  in  that  state  keeping  him  alive  before  the  Royal  Society^ 

by  blowing  fresh  air  into  his  lungs.  "  It  was  observed,'* 
he  remarks,  "  that  as  often  as  we  left  off  blowing,  and  suf^ 
"  fered  the  lungs  to  subside  and  lie  still,  the  heart  ceased 
"  to  beat,  the  animal  became  convulsed,  but  he  soon  re- 

covered  again  by  renewing  the  blast." 
To  prove  that  the  motion  of  the  lungs  in  breathing  was 
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no  otherwise  necessary  to  the  Hfe  of  the  animal,  than  as  by 
this  motion  the  lungs  receive  a  constant  supply  of  fresh  air, 
he  next  pricked  all  the  outer  coat  of  the  lungs  with  the 
6len(ier  point  of  a  sharp  penknife,  and  by  a  constant  blast 
made  by  a  double  pi_dr  of  bellows,  he  kept  the  lungs  always 
distended,  supplying  the  air  as  fast  as  it  escaped  by  these 
apertures,  and  it  was  observed  that  while  the  blast  from 
the  bellows  was  kept  up,  the  blood  flowing  from  the 
punctures  m  the  substance  of  the  l-ungs  was  of  a  bright 
florid  colour,  that  the  dog  lay  still,  his  eyes  were  quick, 
and  his  heart  beat  regularly;  but  that  upon  leaving  off 
blowing,  the  blood  issuing  from  the  punctures  in  the  lungs 
was  of  a  dark  colour  like  venal  blood,  the  heart  ceased  to 
act,  the  eyes  appeared  sunk,  and  the  dog  fell  into  convul- 

sive motion,  and  he  as  soon  recovered  again  on  renewing 

the  blast,  and  supplying  the  lungs  with  air."  It  would  be 
foreign  to  this  work  to  enter  more  fully  into  the  discoveries 
of  Hook.  I  can  only  here  express  my  astonishment,  that 
doctrines  like  his,  confirmed  by  actual  experience,  and 
afterwards  improved  by  Mayow,  should  be  so  long  lost  to 
the  w^orld,  and  that  Dr.  Hunter,  a  lecturer  of  great  learn- 

'ing,  should  say,  not  twelve  years  ago, "  that  the  office  of  the 
lungs  is  unknoivn  to  us  at  the  present  day,  and  if  we  are 
ever  fortunate  enough  to  find  this  out,  we  shall  as  surely 
perceive  that  this  organ  is  designed  from  some  very  im- 

portant function,  as  we  know  the  heart,  and  the  other  or^ 

gans  possess  very  important  offices."  Till  of  late  the  whole 
of  chemisty  was  a  mere  jargon  throughout,  and  it  is  cu- 

rious, that  what  is  called  modern  improvement  should  be 
only  the  bringing  us  back  to  the  old  beaten  path.  You 
see  also,  what  accidents  give  rise  to  great  things.  An  apple 
tossed  in  the  air  by  a  child  made  Sir  Isaac  Newton  reflect 
on  the  reason  of  its  falling,  and  he  made  projection  and 
gravity  the  two  principles  that  unlocked  the  whole  mystery 
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of  the  motions  of  the  heavenly  bodies.  So  the  contem« 
plation  of  a  piece  of  burnt  wood,  disclosed  the  vegetable 
anatomy,  and  the  true  system  of  chemistry,  and  the  only 
rational  physiology,  which  now  that  physicians  have 
turned  their  attention  to  it,  one  day  or  other  promises  to  be 
the  greatest  blessing  to  the  human  race. 

As  I  am  about  to  draw  the  first  line  of  the  next  sketch, 
my  hand  is  suspended  by  the  intrusion  of  a  wish,  that  has 
often  before  mixed  with  my  thoughts.  It  may,  perhaps, 
be  not  a  very  inviting  task,  but  methinks  in  the  superfluity 

of  literary  men,  one  at  least  might  be  spared  fi'om  other 
services,  to  explore  the  dark  volumes  of  ancient  chemistry. 
Should  any  one,  however,  be  able,  so  far  to  subdue  his  dis- 

gust, as  to  define,  by  careful  inquiry,  what  degree  of  know- 
ledge has  been  acquired  from  synthesis  and  analy&is  con^ 

cerning  the  constitution  of  bodies  before  the  middle  of  the 
last  century,  I  am  ready  to  believe,  that  he  would  find 
more  credit  due  to  Mayow,  says  Dr.  Beddoes,  than  I  dare 

venture  at  present  to  ascribe  to  him,  ̂ '  JJe  was  acquainted 
"  with  the  composition  of  the  atmosphere ^-^and  perceived 

the  action  of  VITAL  AIR  in  almost  all  the  wide  extent 

"  of  its  influence.    He  was  locll  aware  of  the  cause  of  the 
increase  of  weight  in  metallic  calces  ;  and  distinctly  asr- 

"  serted,  that  certain  bases  are  rendered  acid  by  the  access 
sion  of  the  vital  air,  or  ivhat  has  been  since. called  oxygen, 
or  the  acidifying  principle.    His  dojotrine  of  respiration 
is  equally  just.  He  has  carried  on  his  investigation  of  this 

"  ftcnction  from  the  diminution  of  the  air  by  the  hfeathing 
f  of  animals,  to  the  change  it  produces  in  the  blood  4uring 

its  passage  through  the  lungSo  The  office  of  the  lungs,'' 
says  he,  "  is  to  separate  from  the  air,  and  convey  to  the  blood 

one  of  its  constituent  parts,''  At  the  age  of  twenty^six 
he  formed  the  peculiar  system,  continues  Dr.  Beddoes,  which 
pervades  all  his  works.    The  Dutch  translator  of  his  wri^- 

Vol,  I,  C 
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ings  (an  hc-nour  which  they  did  not  obtain  from  any  other 

people),  in  the  preface  to  them,  affirms,  "  that  his  philosoph]/ 
found  very  little  apprGhation  in  his  own  ager  So  much  does 
the  fortune  both  of  truth  itself,  and  of  those  who  speak  it, 
depend  upon  the  disposition  of  the  times  in  which  it  is 
spoken.  None  indeed  smiled  upon  the  fair  features  of  this 
new^-born  offspring  of  science.  His  name,  therefore,  as  it 
never  was  echoed  by  popular  applause,  was  soon  forgotten 
among  men,  and  his  memory  obliterated.  In  the  Biographia 
Britannica  there  is  no  article  appropriated  to  him.  But 
henceforth,  I  hope,  that  when  the  enthusiasm  of  an  Eng- 
lishman  salutes  his  country,  as 

Magna  parens  frugum  1  • 
Magna  virum ! 

Mayow  will  be  ranked  in  the  list  of  her  illustrious  men. 
Boyle  was  contemporary  with  Hook  and  Mayow;  he 

was  in  opulent  circumstances,  and  by  the  agreeableness  of 
his  manners,  and  goodness  of  his  heart,  he  was  peculiarly 
turned  to  the  study  of  nature,  which  pleased  him  most,  and 
the  knowledge  of  which  he  cultivated  in  the  way  recom- 

mended by  Lord  Bacon.  He  was  possessed  of  that  pene- 
tration and  ingenuity  of  mind^  which  in  experimental  phi- 

losophy serves  to  point  out  the  shortest,  simplest,  and 
most  useful,  experiments,  and  which  enabled  him  to  de- 

duce the  most  important  truths  from  the  most  simple  and 
insignificant  facts.  These  are  the  talents  we  distinguish 
in  an  eminent  degree  in  this  philosopher,  and  for  which 
Sir  Isaac  Newton  was  afterwards  so  remarkable.  He  ex- 

amined the  prevailing  philosophy  of  the  chemists',  and 
exposes  its  weakness;  but  he  does  it  with  a  temper,  can- 

dour, and  modesty,  which  is  truly  admirable.  He  intro- 
duced the  employment  of  tests,  or  active  agents,  for  the 

discovery  of  the  presence  of  chemical  bodies.  What  Van 
Helmont  called  gas,  Boyle  denominated  artificial  air. 
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Furnished  with  the  new  instruments  with  which  he  has 

enriched  natural  philosophy,  he  repeated  all  Van  Helmont'b 
experiments  in  vacuo,  in  condensed  air,  and  in  the  open 
jair.  He  made  numerous  discoveries  in  this  branch  of 
science,  and  did  not  fail  to  notice  that  there  are  bodies 

such  as  chai  coal,  sulphur,  &c.  "  which  diminish  the  vo- 
"  lume  of  air  in  which  they  burn." 

Hitherto  chemistry,  though  it  was  much  advanced,  had 
been  treated  only  in  a  desultory  manner.  A  great  number 
of  facts  were  discovered ;  but  none  had  attempted  to  gene- 

ralize them,  and  form  a  system;  and  though  many  par- 
ticulars were  known,  yet  the  science  itself  was  not  in 

existence. 

The  illustrious  Becher  first  began  to  collate,  examine, 
and  compare,  the  immense  store  of  chemical  facts,  and 
observe  their  relations.  This  man,  whose  genius  equalled 
his  knowledge,  saw,  with  a  single  glance,  the  immense 
multitude  of  chemical  phaenomena.  He  invented  the 

theory  of '  Phlogistom,  which  soon  obtained  credit  ail 
over  Europe.  He  was  invited  to  Vienna,  where  he  con  - 

tributed to  the  establishment  of  several  manufactures,  a 
chamber  of  commerce,  and  an  India  company;  but  the  jea- 

lousy of  the  ministry  finally  accomplished  both  his  disgrace 
and  ruin.  He  was  not  less  unfortunate  at  Mentz,  Munich, 
and  Wurtzburg;  which  determined  him  to  go  to  Haerlemj 
where  he  invented  a  machine  for  working  a  great  quantity 
of  silk  in  a  little  time  and  with  few  hands ;  but  new  dis^ 
graces  and  misfortunes  made  him  retire  to  England,  and 
he  died  in  London  in  1682,  at  the  age  of  57,  of  a  broken 
heart. 

*'  Becher,"  says  Professor  Davy,  "  is  the  author  of  Fhy- 
sica  subterranea,  and  (Edipus  chemicus,  which  are  very 
extraordinary  productions.  They  display  the  efforts  of  a 
irigorous  mind,  the  conceptions  of  a  most  fertile  imagi- 
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liatioii,  but  the  conclusions  are  too  rapidly  formed;  there 
is  a  want  of  logical  precision  in  bis  reasonings  ;  the  objects 
he  attempted  were  grand,  but  his  means  of  execution  com- 

paratively feeble.  He  endeavoured  to  raise  a  perfect  and 
lasting  edifice  upon  foundations  too  weak,  from  materials 
too  scanty  and  not  sufficiently  ̂ olid;  apd  the  work,  though 
magnificent  in  design,  was  rude,  unfinished  and  feeble, 

and  rapidly  fell  into  deca}'. 
"  Becher  added  very  little  to  the  collection  of  chemical 

experiments,  but  he  improved  the  instruments  of  research, 
simplified  the  manipulations,  and  by  the  novelty  and  bold- 

ness of  his  speculations,  excited  enquiry  amongst  his 
disciples. 

"  His  most  distinguished  follower  was  George  Erbest 
Stahl,  born  in  1660,  who  soon  attained  a  reputation  supe- 

rior to  that  of  his  master,  and  developed  doctrines  which 
for  nearly  a  century  constituted  the  theory  of  chemistry 

of  the  whole  of  Europe." 
The  theory  invented  by  Becher  was  adopted  and  com- 

mented upon  by  Stahl.  Born,  as  Becher  was,  with  a 
strong  passion  for  chemistry,  which  shewed  itself  in  its 
early  youth,  he  inherited  a  genius  equal  to  that  of  Becher. 
His  imagination  was  as  lively,  as  brilliant,  and  as  active, 
as  that  of  hfs  predecessor,  and  he  had  the  advantage  of 
being  heard  with  attention.  In  the  opinion  of  these  two 
philosophers  fire  enters  into  the  composition  of  all  inflam- 

mable bodies,  and  into  metals  and  most  minerals,  and  in 
that  condensed,  compacted,  fixed  state,  it  was  called 
PHLOGISTON*  {latent  file),  to  distinguish  it  from  its 
condition  when  in  a  free  state. 
We  behold  flame,  we  see  bodies  consumed,  we  feel  a 

pleasing,  and  sometimes  a  painful  sensation,  when  we  ap- 

*  A  word  derived  from  the  Greek  word  yoj,  flame,  or  fire. 
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proach  within  the  sphere  of  these  phser.omena.  Now  is' 
this  fire  as  much  a  material  h6(\y,  as  a  piece  of  wood,  or 
glass,  or  stone,  or  any  other  substance?  If  it  be,  whence 
does  it  arise?  and  what  becomes  of  it? — We  neither  saw 
or  felt  it  before  the  body  was  kindled  ;  and  when  the  fuel 
is  consumed,  it  no  longer  appears?  In  answer  to  these 
questions  Becher  and  Stahl  tell  us, — tlvdtfire,  or  Phlogis- 

ton, is  actually  a  material  body,  and  liable  to  be  modified 
by  the  influence  of  circumstances.  In  bodies  subject  to  burn, 
it  exists  in  a  latent  state: — place  them  in  circumstances 
in  which  combustion  is  produced  —  you  then  will  behold 
it,  perceive  it  operate,  and  feel  its  influence. — In  bodies, 
as  metals,  though  you  do  not  perceive  the  flame,  yet  will 
you  discover  this  principle  by  the  alteration  of  their  pro- 

perties.   Hence  it  is. 
If  you  take  a  piece  of  sulphur,  and  set  it  on  fire,  it 

will  burn  entirely  away,  without  leaving  any  ashes,  or 
yielding  any  soot.  During  the  burning  of  the  sulphur, 
a  copious  vapour,  powerfully  aflecting  the  organs  of 
sight  and  smell,  and  the  action  of  the  lungs,  is  dispersed. 
Means  have  been  invented  for  collecting  this  vapour,  and 
it  is  found  to  be  a  very  strong  acid.  The  acid  thus  pro- 

cured from  the  burning  of  the  sulphur,  is  incapable  of  being 
either  burnt  by  itself,  or  of  contributing  towards  the  sup- 

port of  fire  in  other  bodies ;  the  sulphur  from  which  it  was 
procured  was  capable  of  both:  there  is  a  remarkable  dif- 

ference, then,  between  the  acid  procured  from  the  sulphur, 
and  the  sulphur  itself.  The  acid  is  not  the  only  consti- 

tuent part  of  the  sulphur: — is  it  not  evident  then  that  it 
must  have  contained  something  else,  by  which  it  was  ren- 

dered capable  of  combustion  ?  This  something  is,  from  its 
remarkable  property  of  rendering  a  body  combustible,  de- 

nominated therefore  PhlogistoNj  or  the  infiammahle 
principle. 



^2 

If  you  burn  charcoal  in  the  open  air,  and  hold  a  glass 
over  its  flame,  you  will  perceive  that  it  burns  without 
emitting  either  any  watery  vapour  or  sooty  impurity ;  and 
nothing  will  remain,  from  a  large  portion  of  charcoal,  but 
a  small  quantity  of  white  ashes,  which  are  incapable  of  any 
further  combustion.  The  principle  effecting  the  com- 

bustion of  the  charcoal,  and  dispersed  by  the  act  of  com- 
bustion, is  the  Phlogiston. 

If  you  set  SPIRITS  of  wine  on  fire,  they  will,  if  pure^ 
burn  entirely  away  ;  they  differ  from  charcoal  in  this,  that 
they  emit  a  vapour:  but  they  leave  no  residuum.  You 
may,  by  proper  vessels,  collect  the  vapour  of  burning  spi- 

rits, and  you  will  find  it  to  be  an  insipid  water,  incapable 
of  combustion.  The  principle  effecting  the  combustion 
of  the  spirits  of  wine,  and  dispersed  by  the  act  of  com- 

bustion, is  the  Phlogiston. 
Some  METALLIC  SUBSTANCES  bum,  when  sufficiently 

heated,  with  a  flame  more  bright  than  that  of  spirits  of 
wine  or  charcoal ;  others  burn  or  smother  away  like  rotten 
wood ;  and  most  of  them,  when  they  have  been  kept  in  the 
open  air  in  a  proper  degree  of  Iieat,  lose  their  metallic  appear- 

ance, and  are  converted  into  e  ti  th.  Thus  red  lead  or  mi- 
nium is  the  earth  procured  from  the  burning  of  lead  ;  and 

putty,  such  as  the  polishers  of  glass  and  marble  use,  is  the 
earth  procured  from  tin.  The  principle  effecting  the  com- 

bustion of  metallic  substances,  and  dispersed  in  the  act  of 
combustion,  is  Phlogiston. 

The  acid  of  sulphur ; — -the  ashes  of  charcoal -.-^ih.^  water 
of  the  spirit  of  wine ;  the  earths  of  metallic  substances,  are 
utterly  incapable  of  combustion  :  their  respective  differences 
from  SULPHUR,  charcoal,  spirits  of  vstine,  and  me- 

tallic SUBSTANCES,  with  respect  not  only  to  inflam- 
mability, but  to  smell,  colour,  and  other  properties,  are 
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?ittributed  to  the  PHLOGISTON  which  is  dispersed  dur- 
ing the  combustion  of  each  of  them. 

From  the  analysis  or  decomposition  of  sulphur,  We 
conclude  that  the  constituent  parts  of  sulphur  are  two— an 
a^cid  which  may  be  collected;  and  an  inflammable  prin- 

ciple which  is  dispersed.  The  reader  will  wish  to  see  this 
ANALYSIS  confirmed  by  synthesis,  that  is,  in  common 
language,  he  will  wish  to  see  sulphur  actually  made  by 
combining  its  acid  with  the  inflammable  principle. 

As  this  inflammable  principle  cannot  be  obtained  in  a 
palpable  form  separate  from  all  other  bodies,  the  only 
method  by  which  we  can  attempt  to  unite  it  with  the  acid 
of  sulphur,  must  be  by  presenting  to  that  acid  some  sub- 

stance in  which  it  is  contained. — -Charcoal  is  such  a  sub- 
stance, and  by  distilling  powdered  charcoal  and  the  acid  of 

sulphur  together,  we  can  produce  undoubted  sulphur.  This 
sulphur  is  formed  from  the  union  of  the  acid  with  the  phlo- 
giston ;  and  the  charcoal  may  be  by  this  means  so  entirely 
robbed  of  its  phlogiston,  that  it  be  reduced  to  the  state  it 
is  found  after  complete  combustion  in  the  open  air. 

Spirits  of  wine,  we  have  said,  consists  of  phlogiston  united 
with  water:- — and  if  we  distil  spirits  of  wine  and  the  acid 
of  sulphur  mixed  together,  we  shall  obtain  a  pure  yellow 
sulphur,  in  no  way  to  be  distinguished  from  common 
sulphur. 

But  one  of  the  shortest  and  most  obvious  ways  of  illus- 
trating both  the  compos^ition  of  sulphur  and  phlogiston  of 

metallic  substances  is  the  following. — Upon  melted  lead 
pour  the  acid  of  sulphur;  collect  the  vapour  which  will 
arise,  by  holding  a  very  large  glass  or  other  vessel  over  the 
melted  lead,  and  you  will,  as  soon  as  the  vapour  is  con- 

densed, observe  several  filaments  of  sulplmr  sticking  to 
the  sides  of  the  glass.  Here,  when  the  lead  is  in  a  state  of 
strong  fusion,  its  phlogiston  is  in  a  state  of  dispersipn ;  and 
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the  acid  of  sulphur  spontaneously  unites  itself  with  this 
phlogiston^  and  forms  sulphur. 

I  will  in  this  place,  by  way  of  further  illustration  of  the 
doctrine  of  Phlogiston,  add  a  word  or  two  concerning 
the  necessity  of  its  union  with  a  metallic  earth,  in  order  to 
constitute  a  metal. 

Lead,  it  has  been  observed,  when  melted  in  a  strong  fire, 
burns  away  like  rotten  wood ;  all  its  properties  as  a  metal 
are  destroyed,  and  it  is  reduced  to  ashes. — If  you  expose 
the  ashes  of  lead  to  a  strong  fire,  they  will  melt;  but  the 
melted  substance  will  not  be  a  metal,  it  will  be  a  yellow 
or  orange-coloured  glass.— -If  you  pound  this  glass,  and 
mix  it  with  charcoal  dust,  or  if  you  mix  the  ashes  of  the 
Jead  with  charcoal  dust,  and  expose  either  mixture  to  a 
melting  heat,  you  will  obtain,  not  a  glass,  but  a  metal^  in 
weight,  colour,  consistency,  and  every  other  property,  the 
same  as  lead. 

This  operation,  by  which  a  metallic  earth  is  restored  to 
its  metallic  form,  is  called  reduction.  The  ashes  of  lead 
melted  without  charcoal  is  glass  ;■ — the  ashes  of  lead  melted 
with  charcoal  becomes  a  metal ;  the  charcoal  must  then 
have  communicated  something  to  the  ashes  of  lead,  by 
which  they  are  changed  from  a  glass  to  a  metal. 

Charcoal  consists  of  two  things,  of  ashes,  and  of  jjhlo- 
giston  ;  the  ashes  of  charcoal,  though  united  with  the  ashes 
of  lead,  would  only  produce  glass ;  it  must  therefore  be  the 
other  constituent  part  of  charcoal,  or  phlogiston,  which  is 
communicated  to  the  ashes  of  lead,  and  by  an  union  w^ith 
which  the  ashes  are  restored  to  their  metallic  form. 

The  ashes  of  lead  we  see  then  can  never  be  reduced  to 
their  metallic  form,  without  their  being  united  with  some 

matter  Qox\i2immg  phlogiston-,  and  they  maybe  reduced 
to  their  metallic  form,  by  being  united  with  any  substance 
containing  phlogiston  in  a  proper  state,  wdiether  that  sub- 



stance  be  derived  from  the  animal,  vegetable,  or  mineral 
kingdom  (for  tallovi^,  or  iron  filings,  may  be  substituted 
with  success  in  the  room  of  charcoal,  in  the  experiment  of 
reducing  the  lead) ;  and  thence  we  conclude,  \not  only  that 
Phlogiston  is  a  necessary  part  of  a  metal,  but  that  it 
has  an  identity  belonging  to  it,  from  whatever  substance  it 
be  extracted. 

*^  Though  misled  in  his  general  notions,'*  says  Professor 
Davy,  "  few  men  have  done  more  than  Stahl  for  the  pro- 

gress of  chemical  science.-— His  processes  were,  many  of 
them,  of  the  most  beautiful  and  satisfactory  kind:  he  dis- 

covered a  number  of  properties  of  the  caustic  alkalies  and 
metallic  calces,  and  the  nature  of  sulphureous  acid;  he 
reasoned  upon  all  the  operations  of  chemistry  in  which 
gaseous  bodies  were  not  concerned,  with  admirable  pre- 

cision. He  gave  an  axiomatic  form  to  the  science,  barfish- 
ing  from  it  vague  details,  circumlocutions  and  enigmatic 
descriptions,  in  which  even  Becher  had  too  much  indulged; 
he  laboured  in  the  spirit  of  the  Baconian  school,  multiply- 

ing instances,  and  cautiously  making  inductions,  and  ap- 
pealing in  all  cases  to  experiments  which,  though  not  of 

the  most  refined  kind,  were  more  perfect  than  any  which 

preceded  them." 
Thus  error  triumphed  over  truth,  and  the  English  school 

of  chemistry  was  forgotten,  or  overlooked,  when  Hales, 
in  1724,  resumed  the  investigation  begun  by  Hook,  Mayow^ 
and  Boyle. 

The  experiments  of  these  philosophers  had  made  it  evi- 
dent that  a  great  quantity  of  elastic  fluid  analogous  to  air 

was  separated  from  bodies  in  many  operations ; — that  also 
in  some  other  operations  a  portion  of  atmospheric  air  was 
absorbed  ;  but  no  one  had  any  idea  of  the  exact  quantities 
either  produced  or  absorbed. 

Dr.  Hales  was  the  first  person  who  accomplished  this 



26 

Useful  purpose.  Hence  it  did  net  escape  this  benevolent 
and  indefatigable  philosopher,  that  the  quantity  of  air  ah~ 
sorbed  either  by  the  burning  of  sulphur  or  of  candles,  or  by 
the  respiration  of  animals,  presented  different  appearances, 
according  to  the  quantity  of  air  employed.  He  discovered 
that  this  aKsorption  of  air  is  limited,  and  that  it  never  pro- 

ceeded beyond  a  certain  point. 
Dr.  Hales,  in  the  course  of  his  experiments,  has  observed 

also  the  alternate  production  and  absorption  of  air,  of  which 
he,  however,  does  not  seem  to  have,  understood  the  true 
cause  ;  the  burning  of  charcoal,  and  other  substances,  fur- 

nished him  with  a  great  increase  of  air,  but  that  air  dimi- 
nished daily.  This  phaenomenon  depended  upon  the  water 

which  the  Doctor  used  in  these  experiments :  and  it  will 
be  shewn  hereafter,  that  most  of  these  vapours,  and  parti- 

cularly those  which  we  are  accustomed  to  denominate 
Jixed  air,  have  a  great  affinity  for  w^ater,  which  is  capable 
of  absorbing  more  than  its  own  bulk  of  this  air. 

The  great  number  of  experiments  made  by  Dr.  Hales, 
which  may  be  found  in  chap.  vi.  of  his  Vegetable  Statics, 
comprehends  vegetable,  animal,  and  mineral  substances. 
He  has  examined  into  the  effects  of  fermentation,  chemical 
dissolutions  and  combinations,  the  combustion  of  bodies, 
and  respiration.  Too  much  cannot  be  said  to  induce  the 
reader  to  peruse  his  inestimable  work.  He  will  find  in  it 
a  most  inexhaustible  fund  of  meditation. 

It  is  in  this  work,  that  we  perceive  the  first  traces  of  the 
existence  of  air  in  those  waters,  which  are  called  acidulous^ 
Dr.  Hales  has  not  only  remarked  that  these  waters  contain 
four  or  five  times  more  air  than  common  water,  but  he  also 
suspected  that  they  owed  their  remarkable  sparkling  and 
briskness  to  this  air. 

All  the  philosophers  of  his  time  believed,  that  fire  be- 
came fixed,  and  combined  itself  with  metals,  and  that  to 
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this  addition  they  owed  their  reduction  to  a  state  of  calji* 
Dr.  Hales  has  not  only  discarded  this  error,  but  he  has 
moreover  advanced  that  air  contributed  to  produce  that 
effect,  and  that  to  it  alone  must  be  attributed  the  augmen- 

tation in  the  weight  of  metallic  calces.  He  grounded  his 
opinion  chiefly  in  having  obtained  from  1922  grains  of  lead 
only  seven  cubic  inches  of  air ; —whereas  an  equal  quantity 
of  minium  afforded  hirn  34  cubic  inches*. 

Dr.  Hales,  in  summing  up  his  knowledge  on  this  subject, 
compares  the  air  to  a  true  Proteus,  now  fixed,  now  volatile, 
entering  into  the  composition  of  bodies,  where  it  exists  iu 
a  solid  form,  deprived  of  elasticity,  and  of  those  properties 
which  formerly  distinguished  it,  adding  gravity  to  these 
bodies,  and  under  certain  circumstances  alone  capable  of 
recovering  its  elasticity,  and  becoming  again  an  elastic  and 
thin  fluid,  and  therefore  deserving  to  be  adopted  among 
chemical  principles,  and  to  possess  a  rar^k  which  has 
hitherto  been  denied  it. 

The  immortal  Boerhaave,  the  honour  of  his  country, 
of  his  profession,  and  of  his  age,  next  improved  upon  the 
experiments  of  Dr.  Hales,  by  not  permitting  the  factitious 

airs  to  have  any  communication  with  water,  "  It  must  be 
acknowledged,'*  says  be,  "  that  by  chemistry  we  separate 
from  bodies  an  elastic  vapour^  and  consequently  that  this 
aerial  rnatter  resides  in  them,  but  in  such  a  manner  as  not 
to  have  the  properties  of  air,  as  long  as  it  is  combined  and 
united  but  that  whenever  it  is  detached,  it  resumes  its 
former  nature,  and  becomes  true  azV,disposed  to  reunite  with 
other  substances  again,  and  remain  quiet,  but  without  losing 

*  These  must  have  been  oxygen  air.  But,  I  bellev^,  neither  Hookj 
jMayow,  or  Hales,  knew  this  pure  air,  however  ingeniously  they  might 
have  reasoned  about  the  nitro-aerial  particles  as  a  constituent  part  of  the 
atmosphere ;  although  each  had  obtained  it  distinct,  as  their  several 
"Works  sufficiently  demonstrate, 
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its  real  nature ;  for  whenever  it  is  freed  from  the  boiidy  Vv'hich 
retain  it,  it  shews  itself  to  be  the  same  body.  Nothing  can 
be  more  certain  than  this  resolution  and  composition  ;  and 

I  would  have  given,"  continues  Dr.  Boerhaave,  "many  ex- 
amples of  it,  had  I  not  lately  read  Dr.  Hales'  celebrated 

treatise  on  Vegetable  Statics;  in  the  sixth  chapter  of  which 
book,  the  author  has  collected  with  so  much  labour  and 
justness,  and  has  related  in  the  best  possible  order,  the 
experiments  which  have  been  made  on  this  subject,  so  that - 
he  has  exhausted  the  subject.  To  these  I  refer  my  readers, 
and  they  will  see  how  art  has  arrived  at  the  power  of 

unveiling  nature." 
It  had  indeed  been  observed,  tliat  certain  substances, 

such  as  marble,  chalk,  and  limestone,  effervesced  with  acids; 

— that  these  substances'  were  insoluble  in  water ;  they  were soft  to  the  touch  and  inoffensive: — But  when  treated  with 
fire  they  assumed  directly  contrary  properties,  not  effer-^ 
vescing  with  acids; — ^beirig  easily  dissolved  by  water  so  as 
to  form  a  transparent  liquor ;  and  lastly,  they  were  ren- 

dered so  caustic  as  to  corrode  all  animal  and  vegetable 
substances.  These  curious  phaenomena  had  not  escaped 
the  notice  of  attentive  observers  of  former  times;  but  the 
honour  of  first  satisfactorily  explaining  the  true  cause  of 
these  events  seemed  reserved  for  the  illustrious  professor 
of  chemistry  at  Edinburgh,  Dr.  Black. 

In  1756  this  philosopher  published  his  admirable  re- 
searches on  calcareous,  magnesian,  and  alkaline  substances, 

by  which  he  proved  the  existence  of  a  gaseous  body,  per- 
fectly distinct  from  the  air  of  the  atmosphere.  He  shewed 

that  quickhme  differed  from  marble  and  chalk  by  contain- 
ing this  substance,  and  that  it  was  a  weak  acid,  capable  of 

being  expelled  from  alkaline  and  earthy  substances  by 

strong  acids*. 
*  Vide  Essays  and  Observations  Physical  and  Literary,  vol.  ii.  p.  159. 
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Ideas  so  new  and  important  as  those  of  the  British 
philosopher,  were  not  received  without  opposition ;  several 
German  enquirers  endeavoured  to  controvert  them.  Meyer 
attempted  to  shew  that  hmestones  became  caustic,  not 
by  the  emission  of  elastic  matter,  but  by  combining  with 
a  peculiar  substance  in  fire;  but  the  loss  of  weight  was 
perfectly  inconsistent  with  this  view :  and  Bergman  at 
Upsal,  Macbride  in  Ireland,  Keir  at  Birmingham,  and 
Cavendish  in  London,  demgnstrated  the  correctness  of  the 
opinions  of  Black ;  and  a  few  years  were  sufficient  to  esta- 

blish his  theory  upon  immutable  foundations. 
He  discovered,  that  by  the  process  of  fire,  these  sub- 

stances lost  half  their  former  weight,  and  when  treated 
with  acids  the  compound  weighed  lighter  than  before. 
Something  therefore  was  lost.  In  a  treatise,  which  indeed 
is  a  fme  specimen  of  the  best  method  of  investigating  and 

demonstrating  chemical  truths,  he  ascertained  "  what  this 
SOMETHING  was"  and  proved  it  to  be  a  permanently 
elastic  fluid,  which  he  therefore  denominated  FIXED  AIR, 
deprived  of  which  the  residue  was  caustic  or  quicklime  — 
having  those  properties  first  enumerated.  Dii.  Ruther- 

ford extended  this  inquiry,  and  determined  the  difference 
betwixt  fixedv  and  azotic,  airs. 

Hitherto  the  existence  of  fixed  air,  and  its  combination 
with  bodies  was  a  physical  opinion,  and  no  physiologist 
since  Van  Helmont  had  adopted  it,  when  the  amiable  and 
learned  Macbride,  professor  of  physic  at  Dublin,  ex- 

amined into  the  medical  properties  of  this  air,  and  esta- 
blished by  the  most  decisive  experiments,  its  antiseptic 

properties.  He  ascertained,  that  flesh  which  is  half  putrid, 
having  lost  a  portion  of  the  fixed  air  which  enters  into  its 
composition,  may  recover  its  former  sweetness,  by  restoring 
to  it  fixed  air-,  to  produce  which  effect,  it  will  be  suf- 

ficient to  expose  it  to  the  vapours  of  any  fermenting  sub- 
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iStance,  or  rather  to  a  current  of  ̂ a;^^  air  from"  an  effer- 
vescing mixture. 

Soon  after  the  publication  of  Dr.  Macbuide's  treatise, 
the  Hon.  Mr.  Cavendish  communicated  to  the  Royal 
Society  borne  new  experinaents  confirming  the  doctrines  of 
these  two  eminent  professors.  He  further  shewed  that  wa- 

ter is  capable  of  absorbing  a  volume  fixed  air  more  than 
equal  to  itself;  that  this  quantity  is  proportionably  greater 
as  the  water  is  colder,  and  is  compressed  by  a  heavier  at^ 
Hiosphere ;  that  water  thus  impregnated  with  fixed  air  has 
all  the  acidulous  and  spirituous  taste  of  Seltzar  water. 
Mr.  Cavendish  determined  the  quantities  of  fixed  and  irn 
flammable  gases  obtained  from  different  substances:  he  as^ 
certained  their  specific  gravities:  and  introduced,  or  at  least 
set  the  example,  by  his  accurate  mode  of  experimenting,  of 
establishing  a  complete  system  of  jjneumatic  chemistry, 

Mr.  Lane  discovered  that  v^ater  impregnated  with 
fixed  air  has  the  property  of  dissolving  almost  all  metals, 
and  especially  iron  and  zinc;  a  very  small  quantity  of  these 
metals  being  sufficient  to  communicate  to  water  their  taste 
and  virtues. 

Soon  after  Dr.  Priestley  entered  upon  his  career, 
and  proceeded  with  such  rapidity  of  success,  that  he  at- 

tracted the  attention  of  philosophers  of  all  nations  to  these 
and  similar  objects,  and  excited  their  emulation  in  the 
same  pursuit;  and  thereby  he  has  given  rise  to  such  auspi- 

cious consequences  in  chemistry,  that  his  entry  into  this 
branch  of  experimental  philosophy  will  be  ever,  considered 
as  an  oera  in  the  annals  of  chemistr)^. 

It  is  impossible  to  compress  his  numerous  discoveries  in 
the  limits  of  a  few  pages.  They  fill  up  six  volumes;  and 
as  the  knowledge  of  the  permanently  elasticfiuids  is  the  most 
important  part  of  chemistry,  and  has  in  a  manner  given  to 
this  science  an  entirely  new  appearance,  I  w^ould  therefore 
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recommend  the  reader  to  a  careful  study  of  the  whole  of 
his  incomparable  and  entertaining  works.  I  shall  therefore 
here  confine  myself  soleiy  to  the  account  he  gives  us  of  his 
discovery  of  vital  air,  which  he  denominates  dephlogisticated 
stir. 

"  On  the  1st  of  August,  1774, 1  endeavoured,"  says  this  il- 
lustrious philosopher, "  to  extract  air  from  mercurius  calcina- 

tus  per  se ;  and  I  presently  found  that,  by  means  of  a  very 
large  burning-glass,  an  aerial Jiuid  was  expelled  very  readily. 
Having  got  three  or  four  times  as  much  as  the  bulk  of  the 
materials,  I  admitted  water  to  it,  and  found  it  was  not  fixed 
air,  because  water  did  not  absorb  it.  But  what  surprised 

me  exceedingly  was,  "  that  when  a  candle  was  put  into  this 
*'  newly  acquired  air,  thejiame,  besides  being  larger,  burnt 

with  considerable  more  splendour,  and  heat,  than  in  com-* 
mon  air ;  and  a  piece  of  burnt  wood  that  had  any  redness 

"  in  it,  was  rekindled  and  burnt  away  very  fast,  resembling 
"  by  its  crackling  noise  paper  that  had  been  dipped  in  a  so- 
**  lution  of  nitre y  ' 
"  I  extracted,"  he  adds,  "in  the  same  way,  a  quantity  of  air, 

with  the  very  same  property,  from  the  common  red  precipi- 
tate, which  had  been  produced  by  a  solution  of  mercury  in 

spirit  of  nitre,  and  hence  I  concluded  that  this  peculiar  pro- 
perty was  derived  in  both  instances  from  nitrous  particles. 

I  even  thought  that  what  was  usually  sold  as  the  mercurius 
ca/czmtejoer^e  was  contaminated  with  nitrous  acid.  How- 

ever, upon  mentioning  this  suspicion  to  Mr.  Waltire,  he 
furnished  me  with  some,  which  he  assured  me  was  genuine. 
This  being  treated  in  the  same  manner  as  the  former,  only  by 
a  longer  continuance  of  heat,  I  extractedmuch  more  air  from 
it  than  from  the  other.  This  experiment  might  have  satis- 

fied any  other  ;  but  being  at  Paris  in  the  October  following, 
and  knowing  that  there  were  several  very  eminent  chemists 
in  that  place,  I  did  not  omit  the  opportunity  to  get  an  ounce 
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of  mercurius  calcinatus  prepared  by  Mons.  Cadet ;  of  the 
genuineness  of  which  there  could  not  possil)ly  be  any  suspi- 

cion ;  and  at  the  same  time  I  frequently  mentioned  my 
surprise  at  the  kind  of  air  I  had  got  from  this  preparation 
to  Mons.  Lavoisier,  and  several  other  philosophers  who 
honoured  me  with  their  notice  in  that  city. 

"  At  the  same  time  that  I  had  obtained  the  air  above  de- 
scribed from  the  mercurius  calcinatus  and  the  red  precipitate^ 

I  also  procured  some  of  the  same  kind  from  miniuin^  or  red 
lead.  As  I  never  made  the  least  secret  of  any  thing  that  I 
observed,  I  mentioned  this  experiment  also  to  all  my  philo- 

sophic acquaintance  at  Paris,  and  elsewhere ;  having  no  idea 
at  that  time  to  what  these  remarkable  fects  would  lead," 

The  French  chemists,  who  had  been  inattentive  to  the 
admirable  discoveries  of  Dr.  Black  and  Mr.  Cavendish,  were 

roused  by  the  striking  phaenomena  which  Dr.  Priestley's 
discoveries  presented.  Their  minds  being  prepared  by  the 
active  and  enlightened  genius  of  the  age,  the  spark  was  no 
sooner  struck,  than  the  most  brilliant  effects  began  to  show 
themselves  along  the  French  meridian.  Never  was  the  pas- 

sion for  novelty,  now  concurring  with  philosophical  ardour, 
more  happily  exerted  among  the  philosophers  of  that  lively 
nation,  than  in  the  cultivation  of  this  ample  field  of  know- 

ledge, w^hich  had  been  first  explored,  and  the  richness  of  the 
soil  demonstrated  principally  by  our  illustrious  countrymen, 
Mayow,  Boyle,  Hales,  Black,  Cavendish,  and  Priestley. 

But  the  efforts  of  Dr.  Priestley's  discoveries  were  not  con- 
futed to  France.  They  passed  to  every  country  in  Europe, 

and  across  the  Atlantic.  More  extensive  in  their  influence 
than  the  commotions  of  Calabria,  they  spread  their  better 
agitations,  particularly  into  Germany,  Italy,  and  Sweden  ; 
in  which  last  kingdom  they  met  the  congenial  spirit  of  two 
illustrious  chennsts,  Bergman  and  Scheele  ;  the  former 
iljstinguiyhed  by  the  order,  precision,  and  vjirious  abilities 
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with  which  he  improved  chemistry ;  and  the  other  by  sq 
numerous  a  train  of  discoveries  as  could  only  occur  to  a 
man  who,  like  Scheele,  joined  to  a  profound  knowledge  of 
chemistry,  an  intuitive  genius,  and  a  laborious  zeal.  The 
discovery  of  vital  air,  the  pride,  as  it  is  called,  of  modern 
philosophy,  had  slumbered  for  more  than  a  century,  when 
this  illustrious  philosopher  drew  it  forth  from  nitre,  and  a 
variety  of  other  substances,  and  called  it  empyreal  air,  a 

word  which  implies,  "  formed  of  the  element  of  fire,'*  or 
*'  a?i  air  pure  in  the  extreme.'' 

It  is  singularly  curious,  that  two  philosophers  of  the  pre- 
sent day  should  bothj  and  at  the  same  time,  and  by  differ- 
ent processes,  discover  this  wonderful  gas,  which  has 

thrown  light  on  the  whole  oeconomy  of  nature,  and  both  of 
them  be  ignorant  of  the  prior  right  of  Hook  and  Mayow, 
of  whose  claim  they  certainly  knew  nothing. 

3lack,  Cavendish,  Priestley,  and  Scheele,  to 
give  the  opinion  of  the  most  competent  judge,  (Professor 

Davy),  "  were  undoubtedly  the  greatest  chemical  disco- 
Iverers  of  the  eighteenth  century  ;  and  their  merits  are 
idistinct,  peculiar,  and  of  the  most  exalted  kind.  Blacjc 
inade  a  smaller  number  of  original  experiments  than  either 
of  the  other  philosophers  ;  but  being  the  first  labourer  in 
this  new  department  of  the  science,  he  had  greater  difficul- 

ties to  overcome.  His  methods  are  distir?guished  for  their 
simplicity,  his  reasonings  are  admirable  for  their  pre- 

cision; and  his  modest,  clear,  and  unaffected  manner,  is 
well  calculated  to  impress  upon  the  mind  a  conviction  of 
the  accuracy  of  his  processes,  and  the  truth  and  candour  of 
his  narrations. 

Cavendish  was  possessed  of  a  minute  knowledge  of 
most  of  the  departments  of  Natural  Philosophy :  he  carried 
into  his  chemical  researches  a  delicacy  and  precision,  which 
Jiave  never  been  exceeded;  possessing  depth  and  extent  of 

Vol.  I.  P 
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mathematical  knowledge,  .lie  reasoned  with  the  caution  of 
a  geometer  upon  the  results  of  his  experiments:  and  it  may 
be  said  of  him,  what,  perhaps,  can  scarcely  be  said  of  any 
other  person,  that  whatever  he  accomplished,  was  perfect 
at  the  moment  of  its  production.  His  processes  were  all 
ofafmished  nature;  executed  ,by  the  hand  of  a  master, 
they  required  no  correction  ;  the  accuracy  and  beauty  of  his 
earliest  labours  even,  have  remained  unimpaired  amidst  the 
progress  of  discovery,  and  their  merits  have  been  illustrated 
by  discussion,  and  exalted  by  time. 

**  Dr.  Priestley  began  his  careerof  discovery  without  any 
general  knowledge  of  chemistry,  and  with  a  very  imperfect 
apparatus.  His  characteristics  were  ardent  zeal  and  the 
most  unwearied  industry.  He  exposed  all  the  substances 
he  could  procure  to  chemical  agencies,  and  brought  forward 
his  results  as  they  occurred,  without  attempting  logical 
method  or  scientific  arrangement.  His  hypotheses  were 
usually  founded  upon  a  few  loose  analogies  ;  but  he  changed 
them  with  facility ;  and  being  framed  without  much  effort, 
they  were  relinquished  with  little  regret.  He  possessed  in 
the  highest  degree  ingenuousness  and  the  love  of  truth. 
His  manipulations,  though  never  very  refined,  were  al- 

ways simple,  and  often  ingenious.  Chemistry  owes  to  him 
some  of  her  most  important  instruments  of  research,  and 
many  of  her  most  useful  combinations  ;  and  no  sifigle  per- 

son ever  discovered  so  many  new  and  curious  substances. 

**  Scheele  possessed  in  the  highest  degree  the  faculty  of 
invention  ;  all  his  labours  were  instituted  with  an  object  in 
view,  and  after  happy  or  bold  analogies.  He  owed  little  to 
fortune  or  to  accidental  circumstances  :  born  in  an  obscure 
situation,  occupied  in  the  duties  of  an  irksome  employment, 
nothing  could  damp  the  ardour  of  his  mind  or  chili  the  fire 
of  his  genius  :  with  very  small  means  he  accomplished  very 
great  things.    No  difficulties  deterred  him  from  submitting 
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liis  ideas  to  the  test  of  experiment.  Occasionally  misled  in 
his  views,  in  consequence  of  the  imperfection  of  his  appa^ 
ratus,  or  the  infant  state  of  the  inquiry,  he  never  hesitated  to 
give  up  his  opinions  the  moment  they  were  contradicted  by 

facts.  He"  was  eminently  endowed  with  that  candour 
which  is  characteristic  of  great  minds,  and  which  induces 
them  to  rejoice  as  well  in  the  detection  of  their  own  errors, 

as  in  the  discovery  of  truth.  His  papers  are 'admirable 
models  of  the  manner  in  which  experimental  research  ought 
to  be  pursued  ;  and  they  contain  details  on  some  of  the 
most  important  and  brilliant phgenomena  of  chemical 

philosophy.*' 
At  this  time  the  7iew,  or  antiphlogistic  theory  sprang  up 

in  France.  It  derived  its  chief  origin  from  LavoisieRj, 
who  had  soon  the  felicity  of  being  joined  by  Berthollet, 
Morveau,  Adet,  Hazenfratz,  De  la  Place,  Monge,  Chaptal, 
Fourcroy,  and  others,  who  have  united  their  labours  in 
establishing  this  new  system  ;  which,  from  such  a  combi- 
aiation  of  talents,  could  not  fail  of  being  exhibited  with 
every  advantage,  and  of  fixing  the  attention  of  the  philo- 

sophic world. 
Till  1786,  there  had  been  no  attempt  to  reform  the 

nomenclature  of  chemistry ;  the  names  applied  by  disco- 
verers to  the  substances  which  they  made  known,  were 

still  employed.  Some  of  these  names,  which  originated 
amongst  the  alchemists,  were  of  the  most  barbarous  kind ; 
few  of  them  were  sufficiently  definite  or  precise,  and  most 
of  them  were  founded  upon  loose  analogies,  or  upon  false 
theoretical  views. 

It  was  felt  by  many  philosophers,  particularly  by  the 
illustrious  Bergman,  that  an  improvement  in  chemical  no- 

menclature was  necessary,  and  in  1787,  Messrs.  Lavoisier, 
Morveau,  Berthollet,  and  Fourcroy,  presented  to  the  world 
^  plan  for  an  almost  entire  change  in  the  denomination  of 
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?iliemica{  substances,  founded  upon  the  idea  of  calling 
simple  bodies  by  some  names  characteristic  of  their  most 
striking  qualities,  and  of  naming  compound  bodies  from 
the  elements  which  composed  them. 

The  new  nomenclature  was  speedily  adopted  in  France; 
under  some  modifications  it  was  received  in  Germany;  and 
after  much  discussion  and  opposition,  it  became  the  lan- 

guage of  a  new  and  rising  generation  of  chemists  in  Eng- 
land. It  materially  assisted  the  diffusion  of  the  antiphlo- 

gistic doctrine,  and  even  facilitated  the  general  acquisition 
of  the  science;  and  many  of  its  details  were  contrived 
with  much  address,  and  were  worthy  of  its  celebrated 
authors. 

The  new  doctrines  of  chemistry,  before  1795,  were 
embraced  by  almost  all  the  active  experimental  inquirers 
in  Europe ;  and  the  adoption  of  a  precise  mode  of  reason- 

ing, and  more  refined  forms  of  experiment,  led  not  only  to 
the  discovery  of  new  substances,  but  likewise  to  a  more 
accurate  acquaiiitance  with  the  properties  and  composition 
of  bodies  that  had  long  been  known. 

New  investigations  were  instituted  with  respect  to  all 
the  productions  of  nature,  and  the  immense  variety  of  suh- 
stances  in  the  mineral,  vegetable,  and  animal  kingdom, 
submitted  to  chemical  experiments. 

The  analysis  of  mineral  bodies  first  attempted  by  Pott 
in  experiments  principally  on  their  igneous  fusion,  and 
afterwards  refined  by  the  application  of  acid  and  alkaline 
menstua,    by   Margraaf,    Bergman,    Bayen,  and 
AcHARD,  received  still  greater  improvements  from  the 
labours  of  Klaproth,  Yauquelin,  and  HATCHfcTT. 
Hoffman,  in  the  beginning  of  the  18th  century,  pointed  | 
out  magnesia  as  a  peculiar  substance.    Margraaf,  abou 
fifty  years  later,  distinguished  accurately  between  th 
silicious,  calcareous,  and  aluminous  earths.    Sgheele,  in 
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1774,  discovered  harytes,  Klaproth,  in  1788,  made 
known  zircone.  Dr.  Hope,  strontites  in  3  791.  Gadolin, 
ittria  in  1794;  and  Vauquelin,  glucine  in  1798. 

Seven  metals  only  had  been  accurately  known  to  the 
ancients,  gold,  silver,  lead,  mercury,  copper,  tin,  and  iron. 
Zinc,  bismuth,  arsenic,  and  antimony,  though  mentioned  by 
the  Greek  and  Roman  authors,  yet  were  employed  only  in 
certain  combinations,  and  the  production  of  them  in  the 
form  of  reguli  or  pure  metals,  was  owing  to  the  al- 
chemists. 

Cohult  had  been  used  to  tinge  glass  in  Saxony  in  the 
16th  century;  but  the  metal  was  unknown  till  the  time  of 
Brandt,  and  this  celebrated  Swedish  chemist  discovered  it 
in  1733.  Nickel  was  procured  by  Cronstedt  in  1751. 
The  properties  oi  manganese ,  v^hich  was  announced  as  a 
peculiar  metal  by  Kaim  in  1770,were  minutely  investigat-ed 
by  ScHEELE  and  Bergman  a  few  years  after.  Molyhdic 
acid  was  discovered  by  Scheele  in  1778,  and  a  metal  pro- 

cured from  it  by  HiELM  in  1782,  the  same  year  that  teUu- 
rium  was  made  known  by  Muller.  Scheele  discovered 
tungstic  acid  in  1781,  and  soon  after  a  metal  was  extracted 

from  it  by  Messrs.-D' Elhuyars.  Klaproth  discovered 
uranium  in  1789.  The  first  description  of  the  properties  of 
the  oxijd  of  titanium  was  given  by  Gregqr  in  1 791.  Vau- 

quelin made  known  chromium  in  1797-  Hatchett  co^ 
iumhium  in  1801 ;  and  shortly  after,  the  same  substance 
was  noticed  by  Ekeberg,  and  named  by  him  tantalium. 
Cerium  was  discovered  in  1804,  by  Hessinger  and  Ber- 
zelius.  Flatina  had  been  brought  into  Europe  and  ex- 

amined by  Lewis  in  1749:  and  in  1803,  Descotils, 
Fourcroy,  and  Vauquelin  announced  a  new  metallic 

substance  in  it ;  but  the  complete  investigation  of  the  pro- 
perties of  this  extraordinary  body  was  reserved  for  Messrs. 

Tennant  and  Wollaston,  who  in  1803  and  1804  dis- 
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Covered  in  it  no  less  than /owr  new  metallic  substances,  be- 
sides the  body  which  exists  in  it  in  the  largest  proportion, 

namely,  iridium,  osmium,  palladium,  and  rhodium. 
The  attempts  made  to  analyse  vegetable  substances 

previous  to  1720,  merely  produced  their  resolution  into  the 
supposed  elements  of  the  chemists  of  those  days,  namely, 
salts,  earths,  phlegm,  and  sulphur.  Boeehaave  and 
Newmann  attempted  an  examination  by  fluid  menstrua, 
which  was  pursued  with  some  success  by  Rouelle,  Mac- 
QUER,  and  Lewis.  Scheele,  between  1770  and  1780, 
pointed  out  several  new  vegetable  acids.  Fourcroy, 
Vauquelin,  Deyeux,  Seguin,  Proust,  Jacquin, 
and  Hermbstadt,  between  1780  and  1700,  in  various 
interesting  series  of  experiments,  distinguibhed  between 
different  secondary  elements  of  vegetable  matter,  particu- 

larly extract,  tannin,  gums,  and  resinous  substances ;  and 
investigations  of  this  kind  have  been  pursued  with  great 
success  by  Hatchett,  P'^ arson,  Shr^^der,  Chenevix, 
Gehlet^,  Thomson.',  Thenard,  Chevreul,  Kind, 
Brande,  Bostock,  and  Duncan.  The  chemistry  of  ani- 

mal substances  has  received  great  elucidations  from  seve- 
ral of  the  same  inquirers:  and  Berzelius  has  examined 

most  of  their  result-,  and  has  added  several  new  ones,  in  a 
comprehensive  work  expressly  devoted  to  the  subject, 
pubhshed  in  1788. 
That  solid  masses  fell  from  above,  connected  with 

the  appearance  of  meteors,  had  been  advanced  as  early 
as  500  years  before  the  Christian  aera,  by  Anaxagoras  ; 
and  the  same  idea  had  been  brought  forward  in  a  vague 
manner  by  other  inquirers  amongst  the  Greeks  and  Ro- 

mans, and  was  revived  in  modern  times:  but  till  1802,  it 
was  regarded  by  the  greater  number  of  philosophers  as  a 
mere  vulgar  error,  when  Mr.  Howard,  by  an  accurate 
examination  of  the  testimonies  connected  with  events  of 



39 

this  kittd,  and  by  a  minute  analysis  of  the  substances  said 
to  have  fallen  in  different  parts  of  the  globe,  proved  the 
authenticity  of  the  circunnstance,  and  shewed  that  these 
meteoric  productions  differed  from  any  substances  belongs 
ing  to  our  earth  ;  and  since  that  period  a  number  of  these 
phenomena  have  occurred,  and  have  been  minutely  re- 
corded. 

The  philosophy  of  heat,  the  foundations  of  which  were 
laid  between  1757  and  1785,  by  Black,  Wilcke,  Craw- 

ford, Irvine,  and  Lavoisier,  since  that  period  has  re- 
ceived some  new  and  very  important  additions,  from  the 

inquiries  ©f  Pictet,  Rumford,  Hersciiel,  Leslie, 
Dalton,  and  Gay  Lussac.  The  circumstances  under 
which  bodies  absorb  and  communicate  heat,  have  been 
minutely  investigated;  and  the  important  discoveries  of 
the  different  physical  and  chemical  powers  of  the  different 
solar  rays,  and  of  a  property  analogous  to  polarity  in  light, 
bear  immediate  relation  to  the  most  refined  doctrines  of 

corpuscular  science,  and  promise  to  connect,  by  close  ana- 
logies, tlie  chemical  and  mechanical  laws  of  matter. 

A  general  view  of  the  philosophy  of  chemistry  was 
published  under  the  name  of  Chemical  Statics,  in  1803, 
by  the  celebrated  Berthollet.  It  is  a  work  remark- 

able for  the  new  views  that  it  contains  on  the  doctrines  of 
attraction,  views  which  are  still  objects  of  discussion,  and 
which  bear  an  immediate  relation  to  some  of  the  con- 

clusions depending  upon  very  recent  discoveries. 
At  the  time  when  the  antiphlogistic  theor}'  was  esta- 

blished, electricity  had  little  or  no  relation  to  chemistry. 
The  grand  results  of  Franklin,  respecting  the  cause  of 
lightning,  had  led  many  philosophers  to  conjecture,  that 
certain  chemical  changes  in  the  atmosphere,  might  be 
connected  with  electrical  phsenomena; — and  electrical  dis- 

charges had  been  employed  by  Cavendish,  Priestley, 
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^nd  Vanmarum,  for  decomposing  and  igniting  bodies  * 
but  it  was  not  till  the  era  of  the  wonderful  discovery  of 
VoLTA,  in  1800,  of  a  new  electrical  apparatus,  that  any 
great  progress  was  made  in  chemical  investigation  by  means 
of  electrical  combinations. 

Nothing  tends  so  much  to  the  advancement  of  know* 
ledge  as  the  application  of  a  new  instrument.  The  native 
intellectual  poWers  of  men  in  different  times,  are  not  so 
much  the  causes  of  the  different  success  of  their  labours, 
as  the  peculiar  nature  of  the  means  and  artificial  resources 
in  their  possession.  Independent  of  vessels  of  glass,  there 
could  have  been  no  accurate  manipulations  in  common 
chemistry;  the  air  pump,  was  necessary  for  the  investi- 

gation of  the  properties  of  gaseous  matter;  and  without 
the  Voltaic  apparatus,  there  was  no  possibility  of  Examin- 

ing the  relations  of  electrical  polarities  to  diemical  at- 
tractions. 

By  researches,  the  commencement  of  which  is  outing 
to  Messrs.  Nicholson,  and  Carlisle,  in  1800,  which 
were  continued  by  Cruickshank,  Henry,  Wollaston, 
Children,  Pepys,  Pfaff,  Desormes,  Biot,  The- 
NARD,  HjssiNGER,  and  Berzelius,  it  appeared  that  va- 

rious compound  bodies  w^ere  capable  of  decomposition  by 
electricity ;  and  experiments  proved  that  several  substances 
which  had  never  been  separated  into  any  other  forms  of 
matter  in  the  common  processes  of  experiment,  were  sus- 

ceptible of  analysis  by  electrical  {)ower3  ;  in  consequence 
of  these  circumstances,  the  fixed  alkalies  and  several  of 
the  earths  have  been  shewn  to  be  metals  combined  ivith 

oxygen. 
These  discoveries  were  made  by  Davy,  a  young  man, 

whose  superior  genius,  Doctor  Beddoes,  the  late  Professor 

of  Chemistry  at  Ox'ford,  noticed,  and  brought  up  from 
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Cornwall  to  receive  his  instructions,  and  also  aid  the  Doctor 
in  his  chemical  pursuits. 

After  having  passed  some  time  under  the  roof  of  that 
philosopher,  an  opening  occurred  for  the  promotion  of 
irising  talent  in  the  Hoyal  Institution,  and  he  obtained  the 
honourable  appointment  of  chemical  lecturer. 

The  resources  of  a  rich  nation  were  expended  in  che- 
mical apparatus,  and  every  thing  conspired  to  render  him 

the  first  chemist  of  the  age;  and  his  discoveries  have  done 
lionor  to  the  Enghsh  school  of  chemists,  and  established 
an  eternal  fame. 

Speaking  of  these  discoveries,  Davy  says,  with  a  becoming 
boldness  *,  "  the  number  of  metals  known,  or  the  existence 
of  which  may  be  presumed,  amounts  to  38.  The  cha- 

racteristic properties  of  the  metals  are  a  high  degree  of 
lustre,  opacity,  combustibility,  and  the  power  of  conduct- 

ing electricity.  A  considerable  degree  of  specific  gravity 
was  formerly  considered  as  an  essential  character  of  metal- 

lic substances ;  but  I  have  discovered  bodies  lighter  even 
than  water,  which  agree  in  all  other  essential  qualities 
with  metals,  and  which  consequently  must  be  arranged 
with  them. 

"  There  is  a  body  usually  called  potash  or  the  vegetable 
alkali,  which  may  be  thus  procured  :  quick  lime  is  mixed 
with  solution  of  wood-asheis,  and  boiled  for  some  time  with 
it.  The  liquor  so  obtained,  after  being  passed  through  bi- 

bulous paper,  is  evaporated  till  a  solid  matter  remains ; 
this  solid  matter  is  heated  with  alcohol  or  pure  spirit;  the 
spirit  is  separated  by  distillation  in  a  vessel  of  silver;  a 
fusible  solid  mass  is  produced,  which  is  the  substance  in 

question.  * 

"  To  form  potassium,  this  substance  in  a  thin  piece,  is 

*  Elements  of  Chemical  Philosophy,  p.  319. 
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placed  between  two  discs  of  platiim  connected  with  the 
extremities  of  a  Voltaic  apparatus  of  200  double  plates  ; 
it  will  soon  undergo  fusion,  oxygene  will  separate  at  the 
positive  surface,  and  small  metallic  globules  will  appear  at 
the  negative  surface,  which  consist  of  potassium.  I  dis- 

covered this  metal  in  the  beginning  of  October  1807. 

"  Potassium  is  possessed  of  very  extraordinary  properties; 
it  is  lighter  than  water,  its  specific  gravity  is  between  8 
and  9,  water  being  10.  It  is  a  solid  at  common  tempera- 

tures ;  it  is  very  soft,  and  easily  moulded  by  the  fingers. 

It  fuses  at  about  150°  Fahrenheit,  and  rises  in  vapour,  in 
a  heat  a  little  below  that  of  redness.  It  is  perfectly  opaque. 
Its  colour  is  white,  like  that  of  silver  when  it  is  newly  cut, 

but  it  rapid 'y  tarnishes  in  the  air;  and  to  be  preserved  from 
change  must  be  kept  under  naphtha.  It  is  a  conductor  of 
electricity^  When  thrown  upon  water  it  acts  with  great 
violence,  swims  upon  the  surface,  and  burns  with  a  beau- 

tiful light,  which  is  white  mixed  with  red  and  violet; 
the  water  in  which  it  burns  is  found  alkaline,  and  contains 
a  solution  of  potassa.  It  inflames  when  gently  heated  in 

the  air,  burns  with  a  red  light,  and  throws  oft'  fumes, 
which  are  alkaline.  It  burns  spontaneously  in  chlorine 
with  intense  brilliancy. 

"  Sodium  may  be  procured  exactly  in  the  same  manner 
as  potassium,  by  electrical  or  chemical  decomposition,  the 
mineral  alkali,  or  the  alkali  from  the  ashes  of  marine  plants 
being  used  insteal  of  pearl  ashes.  Rather  a  higher  degree 
of  heat  is  necessary  for  its  production  by  the  action  of  iron. 
I  discovered  sodium  a  few  days  after  I  discovered  potas- 

sium, in  the  year  1807» 
"  In  many  of  its  characters  it  resembles  potassium ;  it  is 

as  white  as  silver,  has  great  lustre,  and  is  a  conductor  of 
electricity.  It  enters  into  fusion  at  about  200®  Fahrenheit, 
and  rises  in  vapour  at  a  strong  red  heat.    Its  specific  gra- 



43 

vity  is  between  9  and  10.  When  heated  strongly  in  oxy^ 
gene  or  chlorine,  it  burns  with  great  briliiancy.  When 
thrown  upon  water  it  effervesces  violently,  but  does  not 
inflame,  swims  on  the  surface,  gradually  diminishes  with 
great  agitation,  and  renders  the  water  a  solution  of  soda. 
It  acts  upon  most  substances  in  a  manner  similar  to  potas- 

sium, but  with  less  energy.  It  tarnishes  in  the  air,  but^ 
more  slowly,  and  like  potassium  it  is  best  preserved  under 
naphtha. 

"  There  is  a  mineral  substance  found  in  Cuniberland, 
Yorkshire,  and  other  parts  of  Britain,  called  Witherite,  or 
carbonate  of  baryta.  By  dissolving  this  substance  in  dilute 
solution  of  nitric  acid,  evaporating  the  solution  to  drynesSj 
and  heating  the  salt  obtained  to  whiteness,  a  light  fawn- 
coloured  powder  is  procured,  which  is  baryta  or  barium 
combined  with  oxygene.  To  obtain  barimn,  a  quantity  of 
this  substance  is  made  into  a  paste,  with  water,  and  placed 
on  a  piate  of  platina;  a  cavity  is  made  in  the  paste  to  re^ 
ceive  i\  globule  of  mercury;  the  mercury  is  rendered  nega- 

tive, the  platina  positive,  by  means  of  a  Voltdic  battery, 
containing  about  100  double  plates. 

"  In  a  short  time  an  amalgam  will  be  formed,  consisting 
of  mercury  and  barium.  This  amalgam  must  be  intro- 

duced into  a  little  tube  made  of  glass  free  from  lead,  which 
must  be  bent  in  the  form  of  a  retort,  filled  with  the  vapour 
of  naphtha,  and  hermetically  sealed*  Heat  must  be  ap- 

plied to  the  end  of  the  tube  containing  the  amalgam,  tili 
all  the  mercury  has  been  driven  off;  there  will  remain  a 
solid  difficultly  fusible  metal,  which  is  barium. 

**  I  first  gained  indications  of  the  decomposition  of  ba- 
ryta, in  the  end  of  October  1807,  and  I  obtained  an  alloy 

of  it  with  iron,  in  March  1808.  The  process  of  electrify^ 
ing  mercury,  in  contact  with  the  earthy  was  pointed  out  to^ 
me  in  the  course  of  my  enquiries,  by  M,  M.  Berzelius  and 
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Pontin  of  Stockholm,  in  May  1808 ;  and  in  the  beginning 
of  June  ill  the  same  year,  I  obtained  the  metal. 

"  Barium,  as  procured  by  heating  the  amalgam,  appeared 
of  a  dark  grey  colour^  with  a  lustre  inferior  to  that  of  cast 
iron.  It  was  consideriibly  heavier  than  sulphuric  acid, 
for  though  surrounded  by  globules  of  gas,  it  sunk  imme- 

diately in  that  fluid.  It  instantly  became  covered  with  a 
crust  of  baryta,  when  exposed  to  air,  and  burnt  with  a 

deep  red  light,  when  gently  heated.  When  thrown- into 
water  it  effervesced  violently,  disappeared,  and  the  water 
was  found  to  be  a  solution  of  baryta. 

Barium  as  yet  has  been  obtained  only  in  very  minute 
quantities.  I  have  never  possessed  enough  of  it  to  ascertain 
its  general  chemical  and  physical  characters,  and  no  ex- 

periments upon  it  have  been  published  by  any  other 

pei-son. 
**  Strontium  may  be  procured  precisely  in  the  same 

manner  as  barium:  carbonate  of  strontia,  or  strontianite,  a 
mineral  found  at  Strohtian  in  Scotland,  being  used  instead 
of  witherite.  I  first  procured  this  metal  in  1808,  but  in 
quantities  too  small  to  make  an  accurate  examination  of 
its  properties.  It  seemed  very  analogous  to  barium,  had 
not  a  very  high  lustre,  appeared  fixed,  difficultly  fusible, 
and  not  volatile.  It  became  converted  into  strontia  by  ex- 

posure to  air,  and  when  thrown  into  ̂ ^^ter,  decomposed  it 
with  great  violence,  producing  hydrogene  gas,  and  making 
the  water  a  solution  of  strontia. 

*'  Calcium  may  be  obtained  by  the  same  processes  as 
barium  and  strontium.  Mild  calcareous  earth,  or  chalk 
being  used  instead  of  witherite  and  strontianite  ;  or  com- 

mon well-burnt  lime  may  be  employed  for  making  the 
paste,  from  which  the  mercurial  amalgam  is  to  be  formed 
by  Voltaic  electricity. 

"  I  first  procured  calcium  about  the  same  time  as  barium 
and  strontium^  but  only  in  very  minute  quantities,  so  that 
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little  can  be  said  concerning  its  nature.  It  appeared  brighter 
and  whiter  than  these  two  metals,  and  burnt,  when  gently 
heated,  producing  dry  lime.  I  have  had  no  opportunity 
of  examining  its  general  physical  and  chemical  qualities. 

"  Magnesium  may  be  procured  from  the  earth  called 
magnesia,  which  is  the  same  as  the  calcined  magnesia  of 
druggists,  by  processes  similar  to  those  referred  to  in  the 
three  preceding  sections ;  but  a  much  longer  time  is  required 
to  produce  an  amalgam  of  magnesium  and  quicksilver,  by 
electrical  powers,  than  to  produce  amalgams  of  the  metals 
of  the  other  alkaline  earths. 

"  T  succeeded  in  decomposing  magnesia  likewise,  in  the 
following  manner;  I  passed  potassium  in  vapour  through 
magnesia,  heated  to  intense  whiteness,  in  a  tube  of  plati- 

num, out  of  the  contact  of  air;  I  then  introduced  a  small 
quantity  of  mercury,  and  heated  it  gently  for  some  time 
in  the  tube.  An  amalgam  was  obtained,  which  by  distil- 

lation, out  of  the  contact  of  the  atmosphere,  afforded  a  dark 
gray  metallic  film,  which  was  infusible  at  the  point  at 
which  plate  glass  softened,  and  which,  in  the  process  of 
distillation  of  the  mercury,  rendered  the  glass  black  at  its 
point  of  contact  with  it.  This  film  burnt  when  heated 
strongly,  with  a  red  light,  and  became  converted  into  a 
white  powder,  which  had  the  character  of  magnesia:  when 
a  portion  of  the  metal  was  thrown  into  water,  it  sunk  to  the 
bottom,  and  effervesced  slowly,  becoming  covered  with  a 
white  powder;  by  adding  a  little  muriatic  acid  to  the  wa- 

ter, the  effervescence  was  violent;  the  metal  rapidly  disap- 
peared, and  the  solution  was  found  to  contain  magnesia. 

"  I  have  made  several  experiments  with  the  hope  of  ob- 
taining larger  quantities  of  magnesium,  such  as  might  have 

enabled  me  to  examine  its  chemical  and  physical  properties; 
but  without  success.  It  is  very  difficult  to  procure  a  pure 
amalgam  of  magnesium  by  potassium  and  mercury;  the 
heat  must  be  intense;  and  at  a  high  temperature,  potassi- 
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inn  acts  with  great  energy  upon  platina,  so  that  unless  the 
tube  is  very  solid,  it  is  destroyed  in  the  process,  and  when 
the  heat  is  not  very  great,  potassium  remains  in  tlie  tube, 
wliich  is  found  afierwards  in  the  amalgam.  The  potassi- 

um may  however  be  separated  by  the  action  of  water; 
which,  even  in  the  amalgam,  rapidly  convi^rts  it  into  potas- 
sa,  but  which  has  a  much  feebler  action  on  magnesium. 
When  the  amalgam  contains  potassium,  it  likewise  usu^ 
ally  contains  platinum,  which  is  very  soluble  in  the  com- 

pound of  potassium  and  quicksilver. 
When  a  solution  of  ammonia  or  of  potassa,  not  in  ex- 
cess, is  thrown  into  a  solution  of  alum,  a  substance  falls 

down,  which  when  well  washed,  and  dried  at  a  red  heat,  is 
alumina.  This  substance  appears  to  contain  a  peculiar 
metal,  but  as  yet  Aluminum  has  not  been  obtained  in  a  per- 

fectly free  state,  though  alloys  of  it  with  other  metalline  sub- 
stances have  been  procured  sufficiently  distinct  to  indicate 

the  probable  nature  of  alumina.  Alumina  cannot  be  de^ 
composed  by  the  electrization  of  mercur}/  in  contact  with 
it,  in  the  same  manner  as  the  alkaline  earths.  The  first 
experiment  by  which  I  obtained  evidences  of  its  composi- 

tion, v/as  made  in  1808,  by  fusing  iron  negatively  electri- 
fied in  contact  with  it;  the  earth  was  moist  in  this  process, 

and  a  very  high  Voltaic  power  w^as  applied.  The  globule 
of  metal  obtained  was  whiter  than  pure  iron;  etfervesced 
slowly  in  water,  becoming  covered  with  a  white  powder, 
and  the  solution  in  muriatic  acid  decomposed  by  an  alkali, 
afforded  alumina  and  oxide  of  iron. 

"  By  passing  potassium  in  vapour,  through  alumina 
heated  to  whiteness,  the  greatest  part  of  the  potassium 
became  converted  into  potassa,  which  formed  a  coherent 
mass  with  that  part  of  the  alumina  not  decompounded, 
and  in  this  mass  there  were  numerous  gray  particles,  having 
the  metallic  lustre,  and  which  became  white  when  heated 
in  the  air,  m<X  which  slowly  effervesced  in  water.    In  a. 
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case  m  which  a  similar  experiment  was  made,  a  strong  red 
heat  only  being  applied  to  the  alumina,  a  mass  was  obtained, 
which  took  fire  spontaneously  by  exposure  to  air,  and 
which  effervesced  violently  in  water,  and  which  probably 
contained  the  basis  of  alumina  united  to  potassium. 

"  There  is  an  earth  which  was  discovered  by  Vauquelin 
in  1798,  called  glucine,  or  glucina.  It  may  be  obtained 
from  the  beryl  or  the  emerald,  by  the  following  process  ; 
the  stone,  in  fine  powder,  must  be  ignited  for  half  an  hour 
in  a  crucible  of  silver  or  platina,  with  three  times  its  weight 
of  hydrat  of  potassa  or  soda.  The  mass  must  be  dis- 

solved in  solution  of  muriatic  acid,  and  the  compound  ob- 
tained exposed  to  heat  till  it  is  dry.  Water  is  then  added 

to  it,  and  the  aqueous  solution  obtained  acted  on  by  solu- 
tion of  carbonate  of  potassa ;  a  white  powder  is  obtained 

which  must  be  dissolved  in  diluted  oil  of  vitriol  not  added 
in  excess  ;  a  little  of  the  salt  called  vitriolated  tartar,  or 
sulphate  of  potassa,  must  be  mixed  with  the  solution,  and 
the  whole  evaporated  till  it  begins  to  crystallize ;  crystals 
of  alum  will  form.  When  no  more  can  be  obtained,  the 
remaining  liquor  must  be  mixed  with  solution  of  carbonate 
of  ammonia  added  in  great  excess ;  the  mixed  liquor  must 
be  passed  through  bibulous  paper,  evaporated  to  dryness, 
and  the  solid  matter  remaining  heated  to  redness,  it  is 
then  glucina, 

* '  There  is  great  reason  to  believe  that  glucina  is  a  com- 
pound of  a  peculiar  metallic  substance,  which  may  be 

called  glucinum  and  oxygene.  The  evidence  that  such  is 
its  composition,  I  have  obtained,  by  heating  it  with  potas^ 
slum  in  the  same  manner  as  alumina:  the  potassium 
was  for  the  most  part  converted  into  potassa,  and  dark 
coloured  particles  having  a  metallic  appearance  were  found 
diffused  through  the  mass,  which  regained  the  earthy  cha- 

racter by  being  heated  in  the  air,  and  by  the  action  of  water, 
and  in  this  last  case  hydrogene  was  slowly  disengaged, 
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"  Glucina  in  its  pure  form  appears  as  a  white  powder 
without  taste  or  smell,  it  requires  an  intense  degree  of 
heat  for  its  fusion ;  it  is  not  soluble  in  water  in  any  per- 

ceptible degree,  it  does  not  alter  the  colour  of  vegetable 
blues  or  yellows.  When  it  is  tliiown  down  from  an  acid 
solution,  by  an  alkali,  it  exists  in  combination  with  water, 
as  an  hydrat.  It  forms  sweet-tasted  salts  soluble  in  w^ater, 
with  the  acids,  and  hence  it  gained  its  name,  from  yXvm, 
sweet. 

*'  There  is  a  peculiar  earth,  which  w^as  discovered  by 
M.  Klaproth,  in  1793,  and  which  may  be  procured  from  a 
stone  found  in  Ceylon,  and  called  the  jargon,  or  zircon, 
and  likewise  from  the  hyacinth,  by  the  following  process. 
The  powder  of  these  stones  must  be  ignited  for  a  long 
while  with  hydrat  of  potassa;  the  substance  which  is  not 
dissolved  by  the  hydrate  of  potassa,  is  principally  zircon. 
The  soluble  matters  must  be  separated  by  water,  and  the 
insoluble  matter  boiled  in  muriatic  acid,  and  the  solution 
so  obtained,  evaporated  to  dryness,  and  heated  to  the  tem- 

perature of  212®.  An  aqueous  solution  of  zircona  in  muri- 
atic acid,  is  obtained  by  the  action  of  v^'ater  on  the  solid 

mass ;  and  pure  zircona  is  procured  by  decomposing  this 
solution  by  solution  of  ammonia,  and  heating  the  powder 
obtained  to  redness. 

'*  There  is  the  same  evidence  for  believing  that  zircona 
is  a  compound  of  a  metal  and  oxygene,  as  that  afforded 
by  the  action  of  potassium  on  the  other  earths.  The  alka- 

line metal  when  brought  into  contact  with  zircona  ignited 
to  whiteness,  is  for  the  most  part  converted  into  potassa, 
and  dark  particles,  which  when  examined  by  a  magnifying 
glass,  appear  metallic  in  some  parts,  of  a  chocolate  brown 
in  others,  are  found  diffused  through  the  potassa  and  the 
iundecompounded  earth. 

"  Pure  transparent  quartz,  or  rock  crystal^  consists  almost 
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entirely  of  a  peculiar  earth  called  silex  or  silica :  this  earth 
jnay  be  procured  from  that  stone  or  from  common  flints 
by  igniting  them  in  powder,  with  three  or  four  times  their 
weight  of  hydrat  of  potassa,  or  soda,  in  a  silver  crucible, 
making  an  aqueous  solution  of  the  substance  so  obtained, 
and  adding  to  it  any  acid  in  quantities  barely  sufficient  to 
neutralize  the  alkali,  a  gelatinous  substance  separates, 
which  is  silica  combined  with  water ;  and  the  pure  earth 
may  be  obtained  by  washing  this  substance  well,  and  then 
igniting  it  to  whiteness. 

"  That  silica  consists  of  oxygene  united  to  a  peciiliar 
inflammable  basis,  which  is  probably  metallic,  is  shewn 
by  many  experiments.  When  iron  is  negatively  electrified, 
and  fused  by  the  Voltaic  battery  in  contact  with  hydrat 
of  silica,  the  metalline  globule  procured  contains  a  matter 
which  affords  silex  during  its  solution;  and  when  potas- 

sium is  brought  in  contact  with  silica  ignited  to  whiteness, 
a  compound  is  formed  consisting  of  silica  and  potassa,  and 
black  particles  not  unlike  plumbago  are  found  diffused 
through  the  compound.  From  some  experiments  I  made, 
I  am  inclined  to  believe  that  these  particles  are  conductors 
of  electricity ;  they  have  little  action  upon  water,  unless 
it  contain  an  acid,  when  they  slowly  dissolve  in  it  with 
effervescence ;  they  burn  when  strongly  heated,  and  be- 

come converted  into  a  white  substance  having  the  cha- 
racters of  silica;  so  that  there  can  be  little  doubt,  both 

from  analysis  and  synthesis,  of  tlie  nature  of  silica  ;  but  no 
direct  experiments  have  as  yet  been  made  upon  the  pro- 

portion of  oxygene  it  contains. 
"  There  is  a  mineral  substance  called  Gadolinite,  found 

at  Itteiby  in  Roslagen  in  Sweden,  in  which  a  peculiar 
earth  was  discovered  in  1794,  by  Mr.  Gadolin,  and  to  which 
the  name  of  ittria  has  been  given.  To  procure  this  earth, 
the  pulverized  fossile  must  be  digested  for  a  considerable 

Vol.  I.  E 
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time  in  solution  of  muriatic  acid.  The  solution  obtained 
must  be  evaporated  to  dryness,  redissolved  in  distilled 
water,  and  precipitated  by  caustic  ammonia;  the  precipi- 

tate obtained  must  be  digested  with  solution  of  hydrat  of 
potassa;  the  remaining  substance  must  be  redissolved  in 
solution  of  muriatic  acid  not  used  in  excess,  succinate  of 
soda  must  be  poured  into  this  solution  till  aU  ]:)recipitation 
is  complete;  the  filtered  liquor  must  be  decomposed  by 
carbonate  of  soda,  a  white  powder  will  fall  down,  which 

when  ignited  strongl}',  is  pure  ittria, 
"  When  ittria  is  treated  with  potassium  in  the  same 

manner  as  the  other  earths,  similar  results  are  obtained; 
the  potassium  becomes  potassa,  and  the  earth  gains  ap- 

pearances of  metallization,  so  that  it  is  scarcely  to  be 
doubted  that  ittria  consists  of  inflammable  matter,  me- 

tallic in  its  nature,  combined  with  oxygene.'* 
The  conversion  of  these  earths  into  metals  forms  some 

of  the  brilliant  discoveries  of  Sir  Humphry  Davy,  whose 
merits  have  been  proclaimed  by  the  National  Institute, 
and  knighthood  conferred  by  his  own  country. 

It  is  indeed  a  double  source  of  interest  in  the  science 
of  chemistry,  that  whilst  it  is  connected  with  the  grand 
operations  of  nature,  it  is  likewise  subservient  to  the  com- 

mon processes  as  well  as  the  most  refined  arts  of  life.  New 
laws  cannot  be  discovered  in  it,  without  increasing  our  ad- 

miration of  the  beauty  and  order  of  the  system  of  the 
universe  ;  and  no  new  substances  can  be  made  known 
which  are  not  sooner  or  later  subservient  to  some  purpose 
of  utility. 

Certain  bodies  which  attract  each  other  chemically, 
and  combine  when  their  particles  have  freedom  of  motion, 

when  brought  into  contact,  still  preserving  their' aggre- 
gation, exhibit  what  may  be  called  electrical  polarities; 

and  by  certain  combinations  these  polarities  may  be  highly 
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^xalte^ ;  and  in  this  case  they  become  subservient  to  che- 
mical decompositions  J  and  by  means  of  electrical  arrange- 
ments the  constituent  parts  of  bodies  are  separated  in  an 

uniform  order,  and  in  definite  poportions. 
Bodies  combine  with  a  force,  which  in  many  cases  is 

correspondent  to  their  power  of  exhibiting  electrical  pola- 
rity by  contact;  and  heat,  or  heat  and  light,  are  produced 

in  proportion  to  the  energy  of  their  combination.  Vivid 
inflammation  occurs  in  a  number  of  cases  in  which  gaseous 
matter  is  not  fixed  ;  and  this  phsenomenon  happens  in 
various  instances  without  the  interference  of  free  or  com- 

bined oxygene. 
Experiments  made  by  Richter  and  Morveau  had 

shewn  that,  when  there  is  an  interchange  of  elements  be- 
tween two  neutral  salts,  there  is  never  an  excess  of  acid  or 

basis  ;  and  the  same  law  seems  to  apply  generally  to  double 
decompositions.  When  one  body  combines  with  another 
in  more  than  one  proportion,  the  second  proportion  appears 
to  be  some  multiple  or  divisor  of  the  first ;  and  this  cir- 

cumstance, observed  and  ingeniously  illustrated  by  Mn 

Dalton,  'led  him  to  adopt  the  atomic  hypothesis  of  che- 
mical changes,  which  had  been  ably  defended  by  Mr. 

HiGGiNs  in  1789,  namely,  that  the  chemical  elements  con- 
sist of  certain  indestructible  particles  which  unite  one  and 

one,  or  one  and  two, or  in  some  definite  numbers. 
Whether  matter  consists  of  indivisible  corpuscles,  or 

physical  points  endowed  with  attraction  and  repulsion, 
still  the  same  conclusions  may  be  formed  concerning  the 
powers  by  whiclr  they  act,  and  the  quantities,  in  which 
they  combine;  and  the  powers  seem  capable  of  being 
measured  by  their  electrical  relations,  and  the  quantities 
on  which  they  act  of  being  expressed  by  numbers. 

In  combination  certain  bodies  form  regular  solids ;  and 
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all  the  varieties  of  crystalline  aggregates  have  been  resolved 
by  the  genius  of  Hauy  into  a  few  primary  forms.  The 
laws  of  crystallization,  of  definite  proportions,  and  of  the 
electrical  polarities  of  bodies,  seem  to  be  intimately  related ; 
and  the  complete  illustration  of  their  connection  probably 
will  constitute  the  mature  age  of  chemistry. 
To  dwell  more  minutely  upon  the  particular  merits 

of  the  chemical  philosophers  of  the  present  age,  will  be  a 
grateful  labour  for  some  future  historian  of  chemistry;  but 
for  a  contemporary  writer,  it  would  be  indelicate  to  assume 
the  right  of  arbitrator,  even  where  praise  only  can  be  be- 

stowed. The  just  fame  of  those  who  have  enlightened 
the  science  by  new  and  accurate  experiments,  cannot  fail 
to  be  universally  acknowledged ;  and  concerning  the  pub- 

lication of  novel  facts  there  can  be  but  one  judgment;  for 
facts  are  independent  of  fashion,  taste,  and  caprice,  and 
are  subject  to  no  code  of  criticism  ;  they  are  more  useful 
perhaps  even  when  they  contradict,  than  when  they  sup- 

port received  doctrines,  for  our  theories  are  only  imperfect 
approximations  to  the  real  knowledge  of  things ;  and  in 
physical  research,  doubt  is  usually  of  excellent  effect,  for 
it  is  a  principal  motive  for  new  labours,  and  tends  con- 

tinually to  the  developement  of  truth. 
The  slight  sketch  that  has  been  given  of  the  progress 

of  chemistry,  has  necessarily  been  limited  to  the  philoso- 
phical details  of  discovery.  To  point  out  in  historical 

order  the  manner  in  which  the  truths  of  the  science  have 
been  applied  to  the  arts  of  life,  or  the  benefits  derived  by 
society  from  them,  would  occupy  many  volumes.  From 
the  first  discovery  of  the  production  of  metals  from  rude 
ores,  to  the  knowledge  of  the  bleaching  liquor,  chemistry 
has  been  continually  subservient  to  cultivation  and  im- 

provement.   In  the  manufacture  of  porcelain  and  glass. 



53 

in  the  arts  of  dying  and  tannings  it  has  added  to  the  ele- 
gancies, refinement,  and  comforts  of  life  ;  in  its  application 

to  naedicine  it  has  removed  the  most  formidable  diseases  ; 

and  in  leading  to  the  discovery  of  gunpovk^der,  it  has 
changed  the  institutions  of  society,  and  rendered  war  more 
independent  of  brutal  strength,  less  personal,  and  less 

barbarous.'* 
Other  ages  may  have  surpassed  the  present  in  the 

greatness  of  some  single  event,  such  as  the  rapid  conquest 
of  half  the  globe  by  an  Alexander  or  a  Tamerlane. 
Nevertheless,  the  age  in  which  we  live,  seems  to  me,  of 
all  the  periods  in  history,  the  most  distinguished  for  the 
sudden  and  extensive  impulse  which  the  human  mind 
has  received,  and  which  has  extended  its  active  influence 
to  every  object  of  human  pursuit.  The  diffusion  of  a 
general  knowledge,  and  of  a  taste  for  science,  over  all 
classes  of  men,  in  every  nation  of  Europe,  or  of  European 
origin,  seems  to  be  the  characteristic  feature  of  the  present 
age.  The  study  of  the  sciences  principally  has  expanded 
the  mind,  and  laid  it  open  for  the  reception  of  every 
kind  of  truth.  Some  individuals  of  rare  genius  in  former 
times  may  perhaps  seem  to  excel  those  of  the  present  day; 
although  injustice  to  these,  it  should  be  remembered,  that 
luminous  bodies  shine  brightest  in  obscurity.  But  in  no 
former  age,  was  ever  the  light  of  knowledge  so  extended, 
and  so  generally  diffused.  Knowledge  is  not  now  confined 
to  public  schools,  or  to  particular  classes  of  men.  It  is  not 
at  this  day,  that  some  celebrated  and  immensely  learned 
professor  delivers  from  his  academic  chair  dictates  to  his 
auditors,  who  press  from  all  quarters  to  catch  the  oracular 
sounds,  and  afterwards  to  revibrate  his  ipse  dixits.  In  this 
age,  the  flame  that  passes  over  all,  kindles  the  sparks  of 
genius  wherever  they  may  happen  to  lurk,  and  every  man 
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studies  for  himself.**  Hence  it  is  that,  in  our  later  pages, 
so  many  names  crowd  together;  and  it  might  naturally 
be  asked,  whilst  Chemistry  makes  such  rapid  advances, 
shall  Medicine  continue  inactive  and  stationary?  The 
following  pages,  it  is  hoped,  will  shew  that  they  go,  ia 
some  measure,  hand  in  hand. 
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A 

REVOLUTION   IN  MEDICINE, 

In  nulla  alia  re  homines  proprius  ad  Deos  accedunt,  quam  salutem  , 

Of  all  the  discoveries,  says  Mons.  Fouf.croy,  which  has 
had  influence  on  the  art  of  heahng,  since  the  birth  of  ex- 

perimental philosophy,  there  is  none  which  has  promised 
so  many  useful  results  as  that  of  the  elastic  fluids, 

I  do  not  here  intend  to  confine  myself  to  the  consider- 
ation alone  of  those  several  substances  called  gases, 

and  their  effects  on  the  animal  oeconomy,  a  consideration 
which,  of  late,  has  so  much  occupied  the  attention  of  the 
faculty,  and  created  so  much  delight  by  the  simplification 
and  justness  it  has  produced  in  our  notions,  and  the  gene- 

ralizing of  facts.  Nor., dp  I  mean  here  to  consider  the  pro- 
gressive discoveries  of  different  gases,  which  have  been 

conjectured  to  contain  great  medicinal  power,  and  this  opi- 
nion afterwards  as  readily  abandoned ;  nor  to  trace  the  al- 
most antiquated  history  of  vital  air,  at  one  time  considered 

as  beneficial  in  consumptions,  and,  anon,  as  a  body  which 
could  only  accelerate  the  destructive  and  fatal  progress  of 
that  disease. 

So  long  as  the  discoveries  of  the  elastic  fluids  were  only 
insulated  facts,  so  long  as  physicians,  confounded,  as  it 

PRODUCED  BY 

THE  NEW  CHEMISTRY. 
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were,  by  their  singular  properties,  considered  each  inde- 
pendantly,  or  were  only  occupied  to  determine  their  re- 

spective differences,  medicine  could  only  derive  some  little 
improvement,  some  slight  change.  But  the  moment  that, 
by  an  assemblage  of  multiplied  facts,  the  theory  of  elastic 
fluids  entirely  altered  the  face  of  chemistry,  when  by  a 
severe  and  more  philosophic  examination  of  the  chemical 
phaenomena  than  had  ever  before  been  made,  a  new  and 
important  revolution  was  produced,  medicine,  as  all  the 
other  parts  of  natural  history,  could  not  fail  to  receive 
bright  and  unexpected  lights.  Before  this  remarkable 
epoch,  before  those  efforts  of  genius,  which  justly  placed 
Lavoisier  as  the  first  chemist  in  the  age,  before  the  united 
labour  of  those  who  have  trod  in  the  same  glorious  path, 
it  was  admissible  for  physicians  to  rest  indifferent  upon 
the  improvements  which  accrued,  or  even  to  err  in  their 
too  hasty  application  of  this  science  to  their  art.  But  the 
day  is  now  arrived  which  opens  a  new  career  to  the  whole 
of  physical  science,  that  those  thick  clouds,  which  obscured 
the  functions  of  animated  bodies,  are  chased  away  by  the 
brightness  of  the  light  of  pneumatic  philosophy,  when  it 
cannot  be  disputed,  but  that  medicine,  by  the  accession 
it  has  received,  has  made  an  advance,  which  was  in  vain 
attempted  by  experimental  philosophy,  by  mathematics, 
and  all  those  arts  which  were  enlisted  into  its  service.  I 

do  not  in  the  least  hesitate  to  pronounce,  that  modern  che- 
mistry has  done  more  in  twenty  years  for  medicine,  than  all 

the  united  labours  of  preceding  ages.  Only  contemplate 
before  this  period,  what  has  been  written  on  the  motion 
of  the  blood,  the  blood  itself,  the  nature  of  respiration,  on 
animal  heat,  perspiration,  digestion,  and  irritability;  exa- 

mine the  subtle  and  ingenious  hypotheses  on  these  subjects, 
which  appear,  at  this  time,  so  degrading  to  the  human 
reaaon;  let  the  immortal  Haller  be  tried  by  this  test. 
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whose  facts  are  so  valuable,  but  whose  hypotheses  are  to- 
gether a  mere  mass  of  dark  and  futile  reasonings,  and  we 

shall  see  how  much  we  are  indebted  for  the  new  lights 
thrown  in  by  chemistry,  and  how  much  we  have  yet  to 
expect ! 

It  is  now  no  longer  permitted  to  the  physician  to  remain 
a  mute  and  insensible  spectator  to  the  impulse  already  given 
to  the  science  of  the  animal  ceconomy.  No  professional 
man,  if  he  is  at  all  interested  in  the  advancement  of  his 
studies,  if  he  is  at  all  animated  with  a  proper  zeal  for  the 
progress  of  medicine,  can  any  longer  neglect  to  instruct 
himself  in  the  conclusions  of  modern  discoveries.  The  cold 

statue-like  insensibility  of  some,  the  affected  indifference  of 
others,  the  sneer  uttered  by  this  man,  the  irritated  self-love 
of  the  other,  the  attachment  of  mankind  for  the  doctrines 
of  their  fathers,  the  hatred  of  novelty,  prejudices  of  every 
kind,  all  the  mean  passions  which  glide  into  society,  play- 

ing their  part  on  the  theatre  of  civilized  life,  are  to  be  found 
also  in  the  career  of  science ;  the  excesses  which  these  have 
produced,  the  pleasantries  which  they  give  rise  to,  the  sar- 

casms, or  epigrams,  with  which  they  arm  discourse,  the 
ridicule  which  some  endeavour  to  throw  on  the  inventors, 
the  epithet  of  innovators,  of  which  they  are  prodigal,  all 
this  may  retard,  for  some  days,  or  even  for  some  years,  the 
progress  of  new  ideas,  but  truth  will  overcome  every  obsta- 

cle ;  she  cannot  be  frightened  either  by  the  clamours  of  envy, 
or  the  resistance  of  prejudices,  or  by  the  opposition  of  ig- 

norance. She  is  the  rock  against  which  the  impotent  bil- 
lows of  human  passions  are  broken.  When  she  strikes 

with  her  bright  light,  spirits  sufficiently  elevated  to  support 
her  splendour,  she  soon  inspires  them  with  the  necessary 
power  to  proclaim  her  dictates  with  confidence,  so  as  finally 
to  establish  her  rights,  in  vain  rejected.  The  cry  still  vi- 

brating in  our  ears  against  the  circulation  of  the  blood  and 



antimony,  did  not  prevent  the  discovery  of  Harvey  from 
taking  rank  among  the  number  of  demoastrated  truths, 
and  antimony,  from  being  accounted  one  of  the  most  iioble 
of  our  medicines,  when  skilfully  administered. 

It  will  turn  out  the  same  v/ilh  the  new  chemical  disco- 
veries, when  applied  to  iilustrate  the  phienoniena  of  the 

animal  oeconomy.  Its  career,  so  gloriously  begun,  will  never 
stop  ;  every  thing  announces  a  remarkable  advancement 
in  its  progress  begun  in  our  time,  and  aided  by  our  efforts. 

'  If  mean  talents,  lethargic  apathy,  or  irascible  self-love^ 
shall  again  endeavour  to  retard  its  steps,  their  opposition 
shall  vanish,  especially  by  the  enegies  of  the  rising  youth. 
Strangers  to  the  tumultuous  passion  of  envy,  the  new  ge- 

neration, so  eager  to  acquire  knowledge,  shall  be  the  wit- 
nesses and  actors  in  the  great  ynedkal  revolution,  of  which 

we  have  only  shewed  the  necessity,  and  laid  the  foundation- 
stone.  Like  to  those  great  bodies,  whose  mass  and  velo- 

city carry  every  thing  before  them  that  comes  within  the 
sphere  of  their  action,  obliging  them  to  obey  their  move* 
ments,  so  the  revolution  of  chemistry,  after  having  shaken 
the  very  basis  of  the  former  physical  science,  will  extend 
its  influence  over  the  whole  science  of  nature,  and  no  part 
will  receive  a  greater  and  quicker  change  than  the  art  of 
heahng,  which  forms  so  essential  a  part  of  natural  history. 

At  the  sound  of  the  word  oxygen,  I  can  readily  conceive 
the  effect  that  this  must  have  on  the  different  classes  of 
mankind. 

One  circle  there  is,  whom  the  word  oxygen  affrights^ 
because  they  have  never  understood  it,  and  think  that  the 
shortest  and  easiest  road  is  to  deny  its  existence. 

Another,  angry  at  a  word  sounding  ill  to  their  ears,, 
without  formally  denying  the  existence,  refuse  it  at  least 
all  its  properties,  or  those  chemical  characters,  which  La- 

voisier and  his  followers  have  discovered. 
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A  third,  more  -agitated  than  the  rest,  murmur  at  the 
brilliant  part  which  this  piaj^s,  and  at  the  oblivion  of  that 
principle,  which  by  the  mere  dint  of  imagination  they 
made  into  fixed  fire,  entering  into  the  composition  of 
bodies  under  the  title  of  phlogiston. 
A  yet  more  numerous  circle,  and  seemingly  more  tem- 

perate than  the  last,  has,  however,  all  the  disposition  to 
become  the  most  furious.  But  this  did  not  arise  before 

oxygen  w^as  introduced  as  a  medicine,  before  to  it  was  at- 
tributed the  prerogative  of  action,  and  httle  or  nothing  to 

the  basis,  to  which  it  is  found  attached.  These,  astonished 
to  see  this  intruder  admitted  as  a  medicinal  matter,  examine 
every  feature  of  its  countenance,  turn  it  on  every  side,  and 
behold  nothing  but  a  phantom,  which  arises  from  being 
unaccustomed  to  its  presence,  and  from  not  following  its 
steps  from  its  appearance  in  the  world  in  the  month  of 
August,  since  which  time  it  has  been  continually  claiming 
fresh  attentions  from  the  philosopher. 

I  need  scarce  mention  another  circle  of  people  filled 
with  indifference  and  apathy,  who  take  no  part  in  this  or 
any  other  novelty ;  this  crowd,  inauspicious  at  first,  ends 
by  being  servile,  and  are  to  be  esteemed  neither  as  friends 
pr  foes. 

In  such  a  medley,  how  am  I,  continues  Mons.  Fourcroy, 
to  conduct  myself  with  prudence,  with  that  wisdom,  with 
that  dignity,  which  belongs  to  so  important  a  subject  ? 

Ought  I  to  attack  the  first  argument  of  my  antagonists, 
and  endeavour  to  persuade  them  of  the  existence  of  oxygen, 
in  order  to  make  them  see  that  it  possesses  the  most  ener- 

getic medicinal  virtues  ? 
Ought  I  to  assemble  all  the  facts  which  prove  that  those 

who  are  averse  to  believe  its  virtues,  employ  it  all  the  while 
they  are  denying  \is  existence,  and  hitlierto  without  doubt- 

ing of  its  efficacy? 
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Ought  I  to  expect  that  those  men  who  so  gratuitously, 
and  with  so  much  good  will,  admitted  of  phlogiston,  would 
admit  of  a  real  existence,  weighty  and  capable  of  combi- 

nation, and  exhibiting  effects  very  sensible  on  the  animal 
ceconomy  ? 

It  is,  without  doubt,  a  (tifficult  task ;  but  I  feel  myself 
placed  under  circumstances  too  imperious  not  to  attempt 
it.  I  feel  a  sufficient  hardihood  not  to  despair  of  success, 
if  I  can  but  obtain  a  short  silence  over  the  prejudices  and 
passions ;  for  without  flattering  myself  that  I  can  speak 
louder  than  my  adversaries,  I  am  persuaded  that  my  rea- 

soning will  be  better  from  the  goodness  of  my  cause. 
But  whilst  I  am  aunouncing  with  confidence  the  hope 

of  a  speedy  and  glorious  revolution  in  the  healing  art, 
I  cannot  refrain  from  exposing  to  view  that  petulant  ac- 

tivity, which  instead  of  merely  kindling  genius,  sets  the 
bmin  on  fire,  that  unfledged  fondness  for  innovation,  which 
would  destroy  all  that  we  possess,  before  any  thing  is  set 
up  in  its  place.  I  deprecate  that  sagacity  which  would 
explain  all  the  pha:nomena  of  4ife  and  disease  upon  che- 

mical principles.  In  a  word,  I  desire,  without  doubt, 
a  REVOLUTION  in  the  theory  and  practice  of  medicine, 
I  invoke  it  with  my  vows,  I  have  announced  it  for  more 
than  fifteen  years  past  in  my  lectures,  I  have  proclaimed 
it,  one  way  or  other,  in  all  my  works,  I  will  aid  it  with  all 
my  powers,  with  all  my  faculties ;  but  I  desire  a  revo- 

lution, wise,  slow,  and  sedate,  I  do  not  burn  the  ancient 
works  with  Paracelsus ;  I  do  not  break  any  pharmaceuti- 

cal vessels ;  I  do  not  proscribe  all  former  knowledge ;  on 
the  contrary,  I  would  preserve  all  that  does  exist,  and 
would  even  acknowledge  that  T  prefer  an  empirical  pmc- 
tice  to  the  present  infancy  of  chemical  medical  science. 
For  there  are  men  who  desire  to  build  an  edifice  before 
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they  have  collected  the  materials.  It  is,  doubtless,  that  the 
animal  system  in  which  oxijgen  plays  so  great  a  part,  may 
be  in  fault  from  either  too  much  or  too  little  of  this  ani- 

mating principle ;  that  at  the  same  time  it  the  source 
of  animal  heat, -it  is  also  of  irritability,  and  vital  and  mus- 

cular motion ;  that  in  applying  it  either  internally  or  ex- 
ternally, whether  in  the  form  of  air  or  otherwise,  it,  in 

general,  excites  the  action  of  life ;  that  we  ought  to  admit 
of  two  classes  of  powerful  remedies,  the  oxygenating  and 
the  disoxygenating,  that  the  first  augments  all  the  activity, 
the  heat  and  circulation,  the  force  and  mobility  of  the  sys- 

tem, whilst  the  second  retards  all  these  circumstances ; 
that  often  in  the  prudent  empiricism  of  good  practitioners, 
which  supplies  the  defect  of  philosophic  principles,  the  re- 

medies prescribed,  act  according  to  one  or  other  of  these 
powers.  But  if  these  assertions,  which  appear  so  well 
founded,  due  to  modern  discoveries  in  chemistry;  if  this 
salutary  art  can  already  promise  itself  more  important  as- 

sistance, and  a  more  steady  light  than  has  yet  guided  it, 
how  many  things  has  it  not  still  to  desire?  How  many 
important  problems  has  it  not  to  propose  to  chemistry  ? 
How  many  solutions  of  difficulties  has  it  not  to  expect,  in 
order  for  medicine  to  abandon  the  path  it  has  hitherto  fol- 

lowed, in  order  to  consider  all  its  old  foundations  as  so  many 
errors,  and  so  many  chimeras  ?  What  a  distance  there  is 
yet  between  the  first  truth  which  we  possess,  and  that 

system  of  facts  which  is  necessary  for  the  formation 'of  a 
complete  doctrine,  an  entire  new  system  of  medicine  ! 

Thus  the  impulse  which  I  have  announced  has  occurred : 
and  there  is  no  danger  that  it  will  either  be  stopped  or.  di- 

minished. The  only  obstacle  which  this  medical  revo- 
lution can  experience,  arises  from  the  fear  of  its  proceed- 

ing with  too  much  rapidity,  and  from  its  being  injudicious- 
1  ly  accelerated,  by  the  too  fertile  imagination  of  too  ardent 
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minds.  Scarcely  have  we  explained  some  few  of  the  func* 
tions  of  the  animal  oeconomy,  scarcely  have  we  made  sortie 
applications  of  the  new  pneumatic  discoveries,  scarcely 
have  we  entered  on  the  analysis  of  some  of  the  principal 
fluids  in  the  human  body,  and  yet  there  are  men  who  have 
attempted  to  class  diseases  according  to  the  chemical  state 
of  the  fluids,  and  to  form  a  new  nosology  *.    It  has  been 

*  Fourcroy  here  probably  alludes  to  a  very  crude  work  published  by 
Mons.  Baunit,  who  divides  diseases  into  five  classes  : 

1.  Diseases  of  Oxygenation  (les  Oxigeneses.) — In  these  the  oxygen  is 
either  siipcrabundant,  or  deficient.  To  the  former  (les  suroxyj^eneses)  be- 

long: all  inflammations.  These  arise  from  cold,  in  this  manner  :  the  air  is 
greatly  condensed  by  cold ;  and,  consequently,  during  each  act  of  inspi- 

ration, more  oxygen  is  taken  into  the  lungs  than  in  temperate,  or  warm 
weather.  As  proofs  of  the  validity  of  the  hypothesis,  the  author  mentions, 
that  the  blood  of  animals,  which  are  made  to  breathe  pure  oxygen  gas, 
coagulates  much  sooner  than  that  of  animals  which  alone  breathe  common 
air  ;  and  in  several  patients  to  whom  it  was  administered,  that  fluid,  \ht 
blood,  exhibited  signs  of  inflammation.  Catarrh  diff'ers  from  inflamma- 

tion only  in  a  degree ;  and,  therefore,  oxygenated  muriatic  acid  gas  oc- 
casions cough  and  catarrh.  The  maximum  of  combustion,  or  inflamma- 

tion, is  when  the  part  is  too  greatly  oxygenated,  that  is,  when  the  inflam- 
mation passes  to  gangrene.  Spasmodic  affections  according  to  him,  greatly 

resemble  inflammation.  There  are  weaker  degrees  of  suroxygenation  : 
but  what  appears  singular  is,  that  chroaic  spasms  belong  to  the  diseases 
of  disoxygenation,  and  diabetes  to  those  of  suroxygenation. 

In  atonic  complaints  particular  acids  and  oxyds  are  formed,  Avhich  be- 
come true  morbid  causes.  From  Bonhorame  it  appears,  the  rickets  arise 

partly  from  the  generation  of  an  acid,  which  is  similar  to  the  oxalic  acid, 
partly  from  the  deficiency  of  phosphoric  acid  in  the  bones.  Phosphat  of 
lime,  and  phosphat  of  natron,  are  therefore  the  true  specifics  for  this  dis- 

order. In  scrophula  there  is  a  superoxygenation,  and  in  scurvy  a  dis- 
oxygenation of  the  serum.  In  chlorosis  there  is  a  ten.dency  to  acidifica- 

tion in  the  stomach  and  secreting  vessels. 
2.  Diseases  of  Calorijication  (les  Calorineses.) — All  active  haemorrhagies, 

congestions,  and  ebullitions,  belong  to  the  diseases  called  by  the  author 
surcalorin^ses  ;  the  diseases  of  debility  to  the  descalorinfises. 

3.  Diseases  of  Hydrogenisation  (les  Hydrogeneses.) — To  this  belong 
almost  all  autumnal  complaints,  bilious  fevers,  and  iEtefmittents  ;  for  the 
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proposed  to  arrange  diseases  according  to  the  excess  or  de-* 
ficiency  of  hydrogen,  azote,  oxygen,  or  carbon.  That 
which  may  happen  is  confounded  with  what  is  already 

proportion  of  oxygen  in  the  atmosphere  is  diminished  hy  the  co-operation 
of  heat  and  azote.  The  carbonic  atiid  is  evolved  in  smaller  quantity 
from  the  lungs  in  v^^arm  as  in  cold  weather.  The  unhealthiness  of  marshy 
ground  arises  from  hydro-carb<s>nie  acid  gas  ;  therefore  hydro-carhon  is  ac- 

cumulated in  the  system,  and  it  shews  itself  in  an  overflow  of  bile.  This 
is  the  reason  why  the  liver  is  affected  in  all  diseases  of  warm  climates. 
According  to  the  opinioti  of  Dr.  Beddoes,  a  mixture  of  hydrogen  gas  with 
atmospherical  air  is  a  soft  anodyne.  Hydro- carbon  ate,  mixed  with  com- 

mon air,  in  the  proportion  of  one-tenth  to  one-fourth,  occasioned  giddiness 
and  fainting.  Flatus^  which  is  either  carbonated  hydrogen  gas,  or  sul- 

phurated hydrogen,  operates  in  the  same  manner  in  the  intestines  of  people 
who  have  great  nervous  sensibility.  In  these  diseases  the  heat  augments 
to  an  uncommon  degree,  because  the  blood  passes  much  sooner  to  the  state 
of  venous  blood,  on  account  of  the  great  quantity  of  hydro-carbon  with 
which  the  human  body  is  loaded. 

Agreeably  to  these  premises,  the  author  attempts  an  explanation  of  the 
principal  phenomena  of  fever,  and  its  periodical  returns. 

4.  Diseases  of  Jzotefactlon  (les  Azoteneses.) — A  superabundance  of 
azote  in  the  system  gives  birth  to  putrid  diseases.  Deficient  azotization 
is  similar  in  its  elFects  to  the  atonic  superoxygenation.  The  author  thinks 
that  azotic  gas  has  the  power  of  dissolving  miasma  :  that  superazotization 
is  the  effect  of  fever,  with  this  difference,  that  in  inflammatory  fevers  it 
does  not  occur  until  the  end  of  the  fever,  but  in  those  of  a  putrid  nature 
it  occurs  sooner,  and  in  a  greater  degree.  He  is  also  of  opinion,  that 
children  have  very  little  disposition  to  putrid  diseases,  because  they  con- 

tain little  azote.  But  he  here  seems  to  forget,  that  the  confluent  small- 
pox and  the  putrid  sore  throat,  and  aphthae  with  putrid  symptoms,  are 

frequent  diseases  of  children.  The  indications  of  cure  in  this  disease  are 
to  oxygenate  the  human  frame. 

5.  Diseases  of  Phosphorizatiovt  (les  phosphoreneses.)- — To  this  class  be- 
long, according  to  the  author,  ossification  of  soft  parts,  and  rickets.  The 

first  arises  when  the  phosphat  of  lime  is  deposited  in  soft  parts,  and  the 
second  from  the  deficiency  of  the  phosphat  of  lime.  Woolaston  found  the 
gouty  depositions  were  formed  of  lithic  acid  and  natron ;  a  discovery 
which  Hermstadt  had  also  in  part  made. 

From  this  view  of  the  subject,  our  readers  will  easily  be  able  to  judge  of 
the  spirit  with  which  the  whole  work  is  conducted.    The  Therapeutieo- 
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discovered  ;  it  might  be  said,  that  such  men,  calculated  to 
create  theories,  injure  the  science  of  medicine,  by  a  prema- 

ture application  of  their  opinions,  and  by  their  hypothe- 
tical results,  of  which  they  are  not  sufficiently  qualified  to 

make  a  prudent  and  reserved  use. 
The  only  remedy  which  I  know,  capable  of  correcting 

this  evil,  is  to  state  with  precision  the  point  to  which  pneu- 
matic medidne  has  arisen,  and  to  prevent  the  confounding 

that  which  is  only  probable  with  that  which  is  certain. 
Thus  much  T  hope  I  have  accomplished.  My  object  having 
been  to  shew  what  is  certain,  what  is  likely  to  be  discovered, 
and  what  is  not  yet  known :  and  in  doing  this,  I  trust,  I 
shall  have  stimulated,  by  the  relation  of  great  and  beautiful 
experiments,  more  labourers  than  there  are  at  present  to 
illustrate  this  field,  which  promises  such  an  abundant 
harvest. 

We  shall  proceed  now  with  the  true  philosophy  of 
medicine,  a  phoenix  arising  out  of  the  ashes  of  the  old 

pharmaceutical  Chemistry  concludes  the  whole.  From  this  part  we  shall 
give  only  a  few  sketches  : — 

1.  Oxygenating  Medicines. — All  these  are  disoxygenated  in  the  human 
frame,  but  with  this  difference,  that  some  lose  their  oxygen  more  quickly 
than  others.  In  this  way  the  oxyds  of  iron  and  quicksilver  operate  on  our 
internal  viscera,  and  those  of  lead  and  silver  on  our  internal  surface.  The 
acids  also  lose  their  oxygen  in  the  system  :  and  to  this  cause  are  to  be  re- 

ferred their  various  medicinal  properties.  Vegetable  diet  suroxygcnates, 
and  animal  food  disoxygenates,  the  body.  Spalding  observed,  that  he 
consumed  the  air  of  the  diving-bell  much  sooner  after  animal,  than  after 
vegetable  food. 

2.  Hydrogenating  Medicines- — Moist  atmosphere,  bodily  rest,  fish,  fat 
meat,  eggs,  and  hydro-sulphurs,  load  the  body  with  hydrogen. 

3.  Jzotinating  Medicines. -^The  principal  remedies  of  this  class  are  ani- 
mal food,  and  all  disoxygenating  remedies.  The  disazotinating  remedies 

are  vegetable  diet  and  suroxygenating  medicines. 
4.  Phosphorating  Remedies. -^These  are  phosphorus,  and  phosphoric 

acid,  phosphat  of  lime,  and  phosphat  of  natron. 
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science,  with  healing  on  her  wings.  But  in  order  to  well 
understand  the  new  doctrines  of  physiology  and  pathology  ̂ 
it  is  necessary  to  be  thoroughly  acquainted  with  some  of 
the  recent  discoveries  in  chemistry,  which  have  produced 
a  new  <era  in  this  science,  as  algo  in  medicine. 

SECTION  IL 

THE  ANCIENT  OPINION  RESPECTING  OUR  ATMOSPHERE. 

Fortunately  for  my  readers,  the  cheniical  knowledge  neces- 
sary first  to  be  learnt  in  order  clearly  to  understand  the  271- 

Jtmnce  of  air  on  the  blood,  and  thence  on  the  animal  econo- 
my, comprises  the  most  beautiful  discoveries  in  that  science; 

discoveries  that  have  done  honour  to  the  last  century,  and 
this  age,  and  have  immortalized  the  names  of  Hook,  Mayow* 
Priestley,  Lavoisier,  Fourcroy,  and  Cavendish. 
The  Honourable  Mr.  Boyle  has  considered  our  atmos- 

phere as  one  large  chemical  vessel,  in  which  an  infinite 
number  of  various  operations  are  constantly  performing. 
In  it  all  bodies  of  the  earth  are  continually  sending  up  a 
part  of  their  substance  by  evaporation,  to  mix  in  this  great 
alembic,  and  to  float  a  while  in  common.  Here  minerals 
from  their  lowest  depths  ascend  in  noxious  vapours  to 
make  a  part  of  the  general  mass ;  seas,  rivers,  and  subter- 

raneous springs,  furnish  their  copious  supplies ;  plants  re- 
ceive and  return  their  share;  and  animals,  that  by  livin2; 

upon  consume  this  general  store,  are  found  to  giVe  it  back 
in  vast  quantities  when  they  die. 

The  air,  therefore,  which  every  where  presses  on  iss 
and  upon  which  we  subsist,  bears  very  little  resemblance  to 
that  pure,  simple,  elementary  body  generally  imagined  ; 
and  which  is  rather  a  substance  that  can  be  conceived,  than 
experienced  to  exist. 

Vol.  L  F 
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Chemistry,  however,  has  made  great  advances  in  this 

curious  research,  and  it  will  soon  appear  that  the  composi- 
tion of  atmospherical  air  has  been  more  rigorously  deter- 

mined. 

SECTION  IIL 

THE   MODERN  ANALYSIS   OF   ATMOSPHERIC  AIR; 

Or  its  Separation  into  C  I.  VITAL  AIR. 
2  Elastic  Fluids,!^.  AZOTIC  AIR. 

Chemistry  affords  two  general  methods  of  ascertaining 
the  constituent  ]>rinciples  of  bodies,  tl)e  method  of  analy- 

sis *,  and  that  of  synthesis  ]. 
When,  for  instance,  by  combining  water  with  alkohol, 

we  form  the  species  of  liquor  called  brandy,  we  certainly 
have  a  right  to  conclude  (by  this  synthesis)  that  brandy  is 
composed  of  alkohol  and  water.  And  when  by  distillation 
of  brandy,  we  obtain  separate,  water,  and  alkohol  (by  this 
analysis),  our  evidence  of  the  constituent  principles  of 
brandy  is  then  rendered  complete ;  and  in  general  it  ought 
to  be  considered  as  a  principle  in  chemical  science,  never 
to  rest  quite  satisfied  without  both  these  species  of  proofs, 

Lavoisier's  famous  experiment. 
This  iliustrious  chemist  having  placed  83  grains  of  fluid 

mercury  in  a  retort,  adapted  to  a  bell  glass,  which  enclosed 
100  cubical  inches  of  common  air,  he  kept  up  in  his  furnace  a- 
constant  fire,  of  such  force,  as  to  keep  the  quicksilver  almo&t 
always  at  its  boiling  point, 

*  From  the  Greek  word  oivaXvcrtg,  The  separation  of  any  compound 
into  its  several  parts. 

f  From  the  Greek  word  cryv6£(7K.  The  putting  together  the  sever  a 
parts  of  a  compound  body. 
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On  the  second  day  small  red  particles  began  to  appear 
on  the  surface  of  the  mercury,  which  gradually  increased 
In  size  and  number  for  4  or  5  days. 

Convinced  that  the  calcination  of  the  mercury,  after  that 
time  did  not  go  on,  he  extinguished  the  Ore  ;  and  when  the 
vessel  was  cool,  he  found  in  his  bell-giass,  instead  of  100 
cubical  inches  of  air,  only  86,  and  therefore  a  loss  of  14 
cubical  inches  of  air. 

Now,  14  cubical  i?iches  oF  air  weighs  7  grains,  and  the 
red  particles  or  calx  of  mercury,  being  carefully  collected, 
weighed  90  grains.  The  mercury,  therefore,  by  being  cal- 

cined, had  required  an  increase  of  weight  of  7  grains,  the, 
exact  weight  of  air  which  seemed  lost*. 

The  86  cubical  inches  of  air  remaining  in  the  glass  after 
this  calcination  was  ended  being  examined,  it  was  fcjund 
to  possess  these  distinguishing  properties. 

An  animal  being  put  into  it  was  suffocated  in  a  ft'W  mi- 
nutes,— and  w'hen  a  taper  was  plunged  into  it,  it  vv^as  ex- 

tinguished, as  if  it  had  been  immersed  in  water  f. 
This  gas,  or  air,  has  been  called  phlogisticated  air,  nofi- 

respirable  air,  noxious  or  mephitic  air,  impure  air ;  but  the 
French  chemists  have  preferred  the  term  azotic  gas  f  lethal 
air)  from  the  Greek  words  a,  privative;  mid  ̂ u-n,  life,  as 
^te  azV  so  quickly  destroys  life.  : 

Lavoisier's  second  experimetst. 

Having  taken  90  grains  of  the  calx  of  mercury,  the  pro- 
duct of  the  last  process,  Lavoisier  put  it  into  a  glass  retort 

fitted  to  a  proper  apparatus  for  receiving  aerial  products. 

*  The  conclusion  is  obvious,  and  in  the  next  experiment  we  shall  find, 
that  the  14  cubical  inches  of' air,  which  was  absorbed  by  the  mei^cur?/,  and 
converted  it  to  a  calx,  was  the  vital  or  respirable  part  of  our  air. 

f  Not  from  any- peculiar  property  of  its  ovv^n,  but  because  the  vital  or 
respirable  part  wag  abstracted  from  it,  as  will  be  seen  from  the  next 
experiment,  p  9 
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Having  applied  a  much  stroriger  heat  than  in  the  former 
experiment,  he  observed  that  at  first,  in  proportion  as  the 
calx  of  mercury  became  heated,  the  intensity  of  its  colour 
augmented  ;  but  soon  after  the  calx  began  gradually  to  de- 

crease in  bulk,  and  in  a  few  minutes rerf  colour  altogether 
disappeared,  and  tlie  90  grains  of  calx  of  inercury  was 
converted  into  the  83  grains  of  running  mercury^  and  14 
cubical  inches  of  an  aerial  fluid  passed  over  into  the  re- 
cipient. 

Now  these  14  cubical  inches  of  air  weighed  7  grains ^  the 

exact  ireight  of  the -du  con smnedhy  calcination 
mercury  m  the  first  experiment*  ;  and  the  83  grains  of  the 
calx  of  mercury  reduced  f  to  a  metallic  state  being  exa- 

mined, had  lost  in  weight  7  grains,  the  exact  weight  of  the 
air  now  obtained.  This  air  possessed  these  peculiar  pro- 
perties. 

An  animal  being  place(^  in  it,  became  remarkably  lively  \ 
a  taper  burnt  in  it  with  a  dazzling  splendour \  and  charcoal, 
instead  of  consuming  quietly  away,  as  it  does  in  common 
air,  burnt  with  a  flame,  attended  with  a  decrepitating  noise, 
and  threw  out  such  a  brilliant  light  that  the  eyes  could 
hardly  endure  it. 

This  species  of  air  was  discovered  almost  at  the  same 
time  by  Dr.  Priestley,  Mr.  Scheele,  and  Lavoisier.  Dr. 
Priestley  gave  it  the  name  of  Dephlogisticated  or  Pure  Air; 
Mr.Scheele called  it  Empyreal  Air ;  and  Lavoisier  first  named 
it  Highly  respirable  Air,  or  Vital  Air-,  and  afterwards,  as 
it  forms  acids,  by  combining  with  certain  bodies,  he  adopted 

*  Had  the  100  cubical  inches  of  atmospheric  air  contained  a  larger  shara 
of  oxygen  or  vital  air,  more  mercury  would  have  been  cdlcined.  For  ca,l- 
cination,  as  this  experiment  shews,  is  nothing  more  than  the  cornhination 
of  vital  air  with  any  metallic  body. 

f  From  the  Latin  word  reduce,  to  bring  bach.  Reduction  is  the  bring- 
ing back  a  metal  converted  into  a  calx  in  its  pristine  state. 
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the  term  Oxygen  Gas  ( Acid-maldng  Air from  the  Greek 
words  y|y?5  sour  ;  and  y^ivo^M,  to  beget*. 

Lavoisier  then  repeated  the  same  experiments,  as  before 
related,  and  re-comhined  the  9  elastic  fluids ,  which  he  had 
separately  obtained  in  the  two  experiments  of  calcination 
and  reduction,  viz.  the  84  cubical  inches  of  the  azotic  air, 
and  the  14  cubical  inches  of  the  oxygen  air,  and  he  pro- 

duced from  this  combination  an  elastic  fluid  precisely  similar 
in  all  its  properties  to  atmospheric  air,  contributing  in  the 
same  way  to  a  repetition  of  the  same  experiments,  and  pos- 

sessing the  same  power  of  supporting  animal  life,  and  com- 
bustion. 

The  philosopher  can  have  no  remaining  doubt  as  to  the 
composition  atmospheric  air:  but  the  circumstances  of 
these  experiments  might  appear  to  him  more  correct,  though 
probably  at  the  time  less  clear  to  others,  were  it  said,  that 
mercury,  at  a  certain  temperature,  overcoming  the  affinitiesf 

*  If  sulphur  or  charcoal  be  burnt  in  oxygen  or  vital  air,  in  a  close  ves- 
sel, and  the  fumes  be  condensed  in  water,  this  water  Avill  acquire  an  acid 

taste,  and  be  increased  in  weight  exactly  corresponding  to  the  weights  of 
sulphur  or  charcoal  consumed,  and  that  of  the  oxygen  air  destroyed.  Sul~ 
phiir  united  thus  with  oxygen,  the  fumes  being  collected  in  water,  will 
form  vitriolic  acid ;  and  charcoal  combined  with  oxygen,  and  diffused  in 
water,  will  form  the  carbonic,  or  aerial  acid  water. 

The  calces  of  metals  the  French  chemists  call  oxyds,  which  signifies  a 
body  impregnated  with  a  certain  quantity  of  oxygen,  but  not  siifficient  to 
render  it  perceptibly  acid, 

f  If  you  take  a  bullet  and  divide  it  with  a  knife  into  two  parts,  pro^ 
vided  these  be  smooth  and  rubbed  together,  they  will  strongly  unite  and 
form  one  whole.  This  is  from  a  law  impressed  on  matter  called  the  attrac- 

tion of  cohesion.  But  should  a  particle  of  sand,  or  any  roughness  exist,  the 
particles  being  divorced  from  each  other,  bej'ond  the  sphere  of  mutual 
attraction,  they  are  no  longer  actuated  by  this  law. — The  attraction  of 
cohesion  in  niercury,  at  the  common  temperature,  hinders  the  admission 
of  oxygen,  for  which  it  has  an  elective  attraction  or  affinity.  But  when 
exposed  to  a  strong  heat,  the  cahric  expands  this  fluid  j  that  is,  insinuates 
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■of  caloric  *  and  azotic  air  for  oxygen,  attracts  and  fixes 
Avithin  itself  oxygen  f,  (the  base  of  oxy2en  air,  for  oxygen 
air  is  oxvgen  combined  with  a  certain  quantity  of  caloric:) 
— hence  its  increase  of  weight,  and  its  conversion  into  an 
oxyd  or  cah\  and  hence  the  azotic,  or  lethal,  air  left  us 
in  the  bell-glass. — ^That  the  temperature  being  increased  J, 
the  affinity  of  the  caloric  for  oxygen  becoming  now  supe- 

rior to  the  attraction  of  the  mercury,  the  oxygen  is  with- 
drawn irom  the  oxyd  of  mercury  by  the  superior  attraction 

of  the  caloric;  hence  its  decrease  in  weiglit,  and  its  resto^ 
ration  to  fluidity  and  splendour, 'a.nd  hence  the  produce  of 

itself  through  the  body,  and  separates  its  partieles  (thermometers  dtepend 
on  this  expansive  power  of  fire),  and,  like  the  pieces  of  the  bullet  where 
sand  interposed,  the  divided  particles  are  no  longer  subject  to  the  law  of 
cohesion;  then  it  is  they  obey  the  law  of  attraction,  and  each  atom  of, 
mercury  attracts  to  itself  a  particle  of  oxygen,  just  as  a  loadstone  would 
draw  to  itself  a  particle  of  iron. — The  loadstone  only  attracts  iron.  This 
repi-esents  the  term  ctffivuty  in  chemistry.  The  mercury  did  not  attract 
the  azot,  because  chemists  would  say  it  bad  no  ciffi^nity  for  it. 

*  Fire,  or  the  matter  of  heat. 

t  An  cxp'orimsntalist  would  illustrate  this  by  placing  a  needle  between 
two  magnets  ox  different  powers.  *  This  would  represent  oxygen  between 
the  two  attractions  of  th'^  caloric  and  azotic  air.  As  we  iiiay  suppose  a 
loadstone  to  have  an  attraction  for  the  needle  superior  to  the  two  magnets, 
so  would  it  draw  the  needle  to  itself  from  these,  ]\xsi  els  the  mercury  draws 
(iway  from  the  azoiic  air  and  caloric,  the  oxygen. 

t  This  is  a  curious  fact ;  the  temperature  being  increased,  the  caloric 
ttlode  overcomes  the  elective  attraction  of  mercury  for  o.rygdh,  and  de- 

priving it  of  that  principle,  the  attraction  of  cohesion  takes  place  with  the 
particles  of  mcrcvry,  and  we  obtain  then  running  mercury  and  oxygen  gas. 
To  have  recoirise  to  the  note  -I*  page  60,  the  oxygen  and  mercury  being 
separated  beyond  their  sphere  of  attraction,  the  caloric  attracts  to  itself 
oxygen,  just  as  either  of,  the  magnets  (in  the  preceding  note)  would  again 
atti'act  to  itself  the  needle,  were  it  placed  within  its  sphere  of  attractiou. 
but  beyond  that  of  the  loadstone. 
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oxygen,  or  vital,  air,  clearly  displaying  to  us  this  important 
truth: — 

"  That  atmospheric  air  is  actually  a  compound  of  two 
**  heavy  substances,  azot  *  and  oxygen  f ;  which  bodies, 
"  when  combined  with  caloric,  or  the  matter  of  heat,  are 
"  aeriform,  and  may  be  procured  in  separate  states,  viz. 
*^  in  the  condition  of  vital  and  azotic,  air,  which  be'ng  7nixed 
**  in  a  certain  proportion  constitutes  our  atmosphere  J." 

SECTION  IV. 

THE  ANALYSIS  OF  OXYGEN  AIR. 

r  1.  OXYGEN, 

That  oxygen  gas  is  composed  of^  2.  CALORIC, 
L  3.  and  LIGHT, 

will  be  evident  from  the  following  very  elegant  experiment 
made  by  the  celebrated  Dr.  Ingenhousz. 

*  That  azot  is  a  solid  substance  as  well  as  oxygen,  can  be  easily  proved 
by  experiment,  consult  page  ()7.  That  the  application  of  heat  should 
render  oxygen  and  azot  gaseous,  is  not  wonderful,  since  we  often  observe 
icehy  the  admixture  of  caloric  rendered  a  Jiuicl,  and  heated  to  212,  con- 

verted into  an  aeriform  and  transparent  gas.  The  hardest  substance  in 
the  world,  the  diamond,  may  be,  volatilized  in  the  same  way.  Mon.  D'Arcet 
took  a  sphere  of  porcelain  china,  and  after  cutting  it  into  halves,  confined 
a  diamond  in  the  middle  ;  he  then  joined  the  two  sections  strongly  toge- 

ther. Putting  these  balls  into  a  furnace,  he  afterwards  unscrewed  them, 
and  found  the  diamonds  evaporated,  and  the  place  which  they  occupied 
empty,  though  he  could  perceive  no  chink  or  fracture  any  where  over  the 
surface  of  the  ball  I 

•f-  The  distinction  betwixt  air  and  vapour  is  this,  both  are  formed  of 
particles  held  in  suspension  by  caloric,  or  heat,  but  by  cold,  or  conden*- 
sation,  vapours  return  to  their  original  form,  whereas  airs  continue  per- 
manerdly  elastic. 

X  Ih  our  climate  the  proportion  generally  is  3  of  azotic  air  to  1  of  oxy(^ 
ifen  air,  as  wlU  be  hereafter  proved. 
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A  fine  iron  wire,  twisted  into  a  spiral*,  being  heated  at 
its  extremity  red  hot,  and  thrust  into  a  jar  containing  only 
oxygen  air,  it  instantly  took  fire,  and  burnt  away  rapidly 
exhibiting  a  bright  light  similar  to  that  of  Chinese  fire- 
Vi^orks,  throwing  out  brilliant  sparks,  which  fell  to  the  bot- 

tom in  the  form  of  round  globules 
At  the  beginning  of  the  combustion  there  is  a  slight 

augmentation  in  the  volume  of  the  air  in  the  bell-glass, 
from  the  dilatation  caused  by  the  caloric  or  heat ;  but  pre- 

sently after  a  rapid  diminution  takes  place,  and  the  mercury 
rises  in  the  glass,  insomuch  that  when  the  quantity  of  iron 
is  sufficient,  and  the  oxygen  air  operated  on  is  very  pure, 
almost  the  whole  air  employed  is  absorbed  §, — or  should  the 
quantity  of  iron  be  insufficient,  the  remai?iing  air  wiabsorbed 
will  be  found  perfectly  pure  vital  air  \\. 

The  theory  of  this  experiment  is  the  same  as  the  last. 
At  a  certain  temperature  iron  has  a  stronger  affinity  for 

the  oxygen,  than  caloric  and  light  have.  It  therefore  at- 
tracts to  itself  the  oxygen,  and  caloric  and  light  be- 

*  This  was  done  to  render  the  experiment  more  striking. 

f  This  experiment  shews  that  azotic  air  retards  the  union  of  oxygen 
with  bodies  attracting  it,  which  in  some  cases  altogether  prevents  it, 

X  These  were  found  floating  on  the  mercury,  and  are  natural  Martial 
j3i,thiops.  How  much  slower  is  the  calcination  or  rusting  of  iron  in  other 
circumstances  1 

§  That  is,  if  100  grains  of  iren  be  consumed  in  70  cubic  inches  of  oxy- 
gen air,  the  whole  volume  of  air  will  disappear ;  and  as  70  cubic  inches 

of  oxygen  air  weigh  35  grains,  the  100  grains  of  iron  will  weigh,  in  its 
siditc  oi  oxyd  ov  calx,  135  grains. 

H  As  pure  or  oxygen  air  is  found  unaltered,  the  mephitic  air  left  us  in 
the  calcination  cf  the  mercury  could  arise  only  from  the  abstraction  of  the 
ftxygen  air. 
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coming  disengaged^,  are  rendered  active  and  evident  to 
the  senses. 

The  burning  of  all  bodies  is  then  nothing  more  than  the 
decomposition  of  oxygen  air.  It  is  the  air,  therefore,  and 
not  the  combustible  body,  that  gives  out  light  and  heat. 
When  we  are  sailing  on  the  water  in  a  still  day,  distinct 

objects  appear  to  meet  us,  but  our  reason  corrects  the  de- 
lusion. When  we  behold  the  sun,  moving  from  east  to 

west,  philosophy  again  assumes  its  empire,  and  we  are 
convinced  it  is  stationary.  If  we  take  2i  prism,  it  displays 
to  us  a  variety  of  colours;  our  reason  tells  us  here  also, 
that  these  colours  arise  from  the  rays  of  light,  and  are  not 
in  the  prism,— sO'  of  the  combustion  of  bodies,  the  caloric 
and  light  are  not  from  the  wax  of  our  candles,  but  from  the 
Oxygen  air,  which,  as  we  have  seen  in  the  above  experi- 

ment, becomes,  under  certain  circumstances,  decomposed. 

SECTIOISr  V. 

THE   SYNTHESIS   OF  WATER  *, 

Or  its  formation  from  its  f  1.  HYDROGEN,  . 
9  CONSTITUENT  PARTS,  \    2.  OXYGEN. 

fPater  and  air,  says  Sir  Isaac  Newton,  composed  of  old  worn  particles  and 
fragments  of  particles,  would  not  be  of  the  same  texture  and  nature 
now  as  at  the  beginning-,  did  not  the  primitive  principles  of  matter  con- 

tinue entire,  and  compose  bodies  of  one  and  the  same  nature  and  texture 
in  all  ages.  The  changes  of  corporeal  things  are  to  be  placed  onlt/  hx 
the  various  separations  and  new  associations  of  these  parmanent  particles. 
Optics,  page  376. 

■  ̂  As  the  calcination  of  the  fnercyry,  in  the  first  experiment,  lasted 
several  days,  the  disengagement  of  caloric  and  light  was  extremely  small 
for  each  particular  moment  of  time,  and  therefore  not  perceptible  to  the 
sight.  The  heat,  also,  of  the  furnace  was  confounded  with  it,  which  made 
it  necessary  to  relate  Dr.  Inghenhousz's  experiment,  where  the  comhitstiou 
of  the  metal  was  more  rapid,  and  unconnected  with  any  furuace. 
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Previous  to  our  entering  upon  the  subject  of  the  effects 

of  air  on  the  animal  economy,  it  will  be  necessary  to  shew, 
also,  that  loater,  though  it  be  the  solvent  of  a  vast  variety 
of  bodies,  is  neither  that  compound  or  simple  element  for- 

merly supposecl,  but  made  up  of  two  very  distinct  and  dif- 
ferent  principles. 

The  new  and  beautiful  doctrine  of  the  French  chemists, 
respecting  the  composition  of  ah\  the  nature  of  combustion^ 
calcination,  &c.  was  daily  gaining  ground,  and  obtaining 
the  applause  of  every  one,  when  an  experiment  perfurmed 
by  Dr.  Priestley  made  it  for  a  while  totter  on  its  basis. 

In  the  middle  of  a  long  glass  tube  this  great  experimen- 
talist put  some  calcined  lead,  and  affixed  to  the  extremi- 

ties bladders  which  were  filled  with  inflammable  air*. 
Having  applied  a  strong  heat  to  the  middle  of  this  tube, 

he  next  squeezed  the  bladders,  and  forced  the  inflammable 
air  along  the  tube. 

The  inflammable  air  soon  disappeared  ;  no  oxygen  gas 
was  evolved  :  but  the  red  lead  quickly  reassumed  its  original 
metallic  splendour. 

A  question  then  arose,  whence  this  property  in  inflam- 
mable air  which  the  antiphlogistians  would  ascribe  to  the 

evolution  of  oxygen  gas  t. 

*  This  air  Dr.  Priestley  obtained  from  diluted  vitriolic  acid  poured  on 
iron.  Iron  was  therefore  said  to  contain  a  j^reat  quantity  of  this  air. 
But  the  fact  will  soon  appear  that  the  air  arose  from  the  decomposition  of 
the  water  mixed  with  the  vitrioHc  acid,  hijiammahle,  or  hydrogen  air, 
being  15  times  lighter  than  common  air,  it  is  employed  for  balloons. 

f  Injiarnindble  air  quickly  destroys  life,  whereas  oxygen  gas  appears^ 
lo  be  the  very  principle  of  life.  It  is  considerably  lighter  than  either 
oxygen  or  co^nnion  air.  It  explodes  when  it  comes  into  contact  with  com- 
pwn  air,  but  iuore  especially  with  oxygen  air,  provided  any  body  in  actual 
inflammation  be  present.  The  differeijce  therefore  between  these  two  aij# 
is  great. 
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The  favourers  of  the  new  system  were  not  able  to  deny 
the  fact;  and  as  the  hiflammable  air,  which  was  now  called 
phlogiston,  hdd  in  this  experiment  disappeared,  they  found 
some  difiiculty  to  persuade  the  supporters  of  the  old 
doctrine  that  the  revival  of  the  metal  could  not  be  from  th« 
absorption  of  the  rnflammable  air,  as  the  red  lead  had  lost 
a  good  deal  of  its  weight,  and  the  effect  of  an  addition  of 
matter  ( \i  inflammable  air  be  matter)  could  be  no  other 
than  to  give  it  an  increase  of  weight. 

Fortunately  for  chemistry  the  Honourable  Mr.  Cavendish 
by  passing  an  electric  shock  through  oxygen  air  blended 
with  inflammable  air,  produced  water  *.  The  reduction 
of  the  red  lead  in  Dr.  Priestley's  experiment  was  then  no 
longer  a  matter  of  surprise.  At  a  certain  temperature  the 
inflammable  air  overcoming  the  attraction  of  the  lead  for 
oxygen  divorced  it  of  that  principle,  and  uniting  with  it 
formed  water* 

The  A^fALYSis,  on 

.     .      f  1.  HYDROGEN  AIR, 
Its  separation  rnto  |      ̂̂ ^^^  OX  YGEN  AIR. 

But  that  no  doubt  may  be  entertained  on  this  head,  I 
must  beg  leave  to  relate  an  experiment  which  v/as  per- 

formed by  Meusnier  before  a  large  assembly  of  the  Academy 
of  Sciences  at  Paris.  - 

He  took  a  gun-barrel,  into  which  he  put  some  thick 

*  B5  grains,  by  weight,  of  oxi/gen  air,  and  15  grains  oi  injlammahle  ov 
hydrogen  air,  produced  here  precisel}'  100  grains  of  water.  In  this  ex- 

periment caloric  is  disengaged,  and  the  85  parts  of  oxygen  and  15  of  hy- 
drogen-wxiViO:,  which,  being  naturally  ̂ ^olid  substances  of  themselves^ 

become,  if  nearly  ail  the  caloric  be  extracted  from  them,  ice;  if  less. 
wafer. 
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pieces  of  iron-wire  flattened  by  the  hammer.  He  weighed 
the  whole  with  a  scrupulous  exactness.  He  then  luted 
the  gun-barrel  to  secure  it  from  the  immediate  contact  of 
the  fire.  It  was  then  placed  in  a  furnace^  but  so  inclined 
that  water  would  readily  glide  down  it.  He  adapted  to  the 
upper  extremity  a  funnel  containing  water,  from  which 
it  could  not  escape  into  the  gun-barrel  but  drop  by  drop. 
This  funnel  was  closed  at  the  top  to  avoid  any  the  least 
evaporation  of  the  water.  At  the  lower  extremity  vessels 
were  adapted  to  receive  any  aerial  product.  To  use  every 
precaution  these  were  exhausted  of  their  air. 

The  gun-barrel  was  now  made  red  hot,  and  the  water 
from  the  funnel  passed  into  it  drop  by  drop. 

An  astonishing  quantity  of  injiammable  air  *  was  quickly 
obtained. 

Having  removed  the  \\x\\wg,  ih^  gun-barrel  w^ith  its  con- 
tents weighed  considerably  heavier  than  before ;  and  the  ac^ 

quired  weight  of  the  gun-barrel  being  added  to  the  weight 
of  the  inflammable  air  thus  produced,  was  precisely  the 
weight  of  the  water  expended  in  the  process :  and  the 
iron-wire  found  in  the  barrel  (the  process  being  over) 
resembled  in  every  respect  iron  that  has  been  consumed  in 
oxygen  air,  that  is,  it  was  become  an  oxyd  of  iron,  which 
accounts  for  the  oxygen,  the  other  constituent  principle 
of  water. 

Another  proof  that  water  is  composed  of  hydrogen  and 
oxygen  may  be  drawn  from  the  celebrated  experiment  of 
Mr.  Watt,  This  illustrious  chemist  wet  powdered  char- 

coal, and  put  it  so  moistened  into  a  retort.    Fire  being  ap- 

*  This  injlammahle  air  was  generated  from  the  hydrogen  of  the  water, 
which  united  with  the  caloric  of  tbs  furnace  in  its  passage  through  the 
barrel.  InJIajumable  air  the  French  chemists  call  hydrogen  gas,  from  thg 
Greek  words  v^ujp  wafer,  yiivoiJ.cii  to  beget. 







77 

plied,  hydrocarhonate  air  *  is  soon  formed ;  that  is,  hydrogen 
air,  or  inflammable  air,  mixed  with  fixed  air,  which,  in  the 
next  section,  we  shall  find  is  composed  of  charcoal  and 
oxygen. 

SECTION  VL 

TPIE  ANALYSIS  OF  CARBONIC  ACID  AIR,  OR  FIXEB  AIR; 

Or  its  separation  into  its  C  1.  CHARCOAL, 
2  CONSTITUENT  PARTS,  I    2.  OXYGEN  AIR. 

Mr.  Tenant,  a  famous  chemist  of  Emanuel  College, 
Caoibridge,  having  procured  a  glass  tube  hermetically 
sealed  at  one  end,  luted  it  over  with  clay  and  sand  to  pre* 
vent  the  sudden  action  of  the  fire.  He  then  introduced 
into  it  some  phosphorus  ixnd  powdered  marble  f,^.nd  having 
closed  the  open  extremity,  he  applied  to  the  tube  a  quick 
heat,  and  the  result  was,  when  cold, 

1.  Phosphoric  acid  J  combined  with  calcareous  earth. 

*  This  air,  which  is  applied  medicinally,  was  the  happy  discovery  of 
Mr.  Watt.  It  is  made  by  kneading  of  charcoal  and  water  together,  and 
using  the  retort  in  the  manner  employed  for  obtaining  vital  air.  The 
apparatus  wanted  to  make  vital  air,  is  a  furnace,  in  which  is  placed  an 
iron  retort  filled  with  finely  pov/dered  tnangmiese.  An  iron  gun-barrel 
enters  the  mouth  of  the  retort,  and  at  its  other  extremity  is  connected 
with  h\s  pneumatic  receiver,  or  with  any  vessel  filled  with,  and  immersed 
over,  water.  The  furnace  is  then  filled  with  charcoal  and  lighted,  and 
vital  air  is  obtained  very  rapidly,  and  in  considerable  quantity.  The 
luting  that  Dr.  Thornton  discovered  to  be  the  best  is  glazier's  putty  mixed with  sand. 

f  If  vitriolic  acid  be  poured  on  marble,  fixed  air  is  given  out  in  great 
abundance.  Mr.  Tenant  therefore  assumes  this  data,  that  marhle  contains 
fixed  air.  As  the  residue  is  vitriolic  acid  and  calcareous  earthy  marhle  is 
known  also  to  contain  calcareous  earth. 

X  Phosphorus  and  oxygen.  The  answer  to  this  natural  question,-— 
Whence  this  axygen  ?  is  clearly  demonstrated  over  leaf. 



78 

9.  Phosphorus  combined  with  the  same  earth.  And, 
3.  A  black  substance,  which  differed  in  nothing  from 

charcoal  made  from  vegetables. 

If  vitriolic  acid  *  be  poured  on  marble,  this  acid  pos- 
sessing a  superior  power  of  combination  or  attraction  for 

the  calcareous  earth  of  the  marble,  than  the  carbonic  acidf 
has,  it  unites  with  the  calcareous  earth,  and  the  carbonic 
acid,  becoming  disengaged,  attracts  to  itself  caloric  },  and 
escapes  in  the  form  of  gas  § . 

Marble  is  therefore  a   1  2.  Charcoal,  or  the  carbonic 

The  theory  of  Mr.  Tenant's  experiinent'  will  be  now 
easily  understood. 

At  a  certain  temperature  phosphorus  (which  is  a  simple 
body)  overcoming  the  attraction  of  the  charcoal  for  oxygen, 
deprives  the  carbonic  acid  of  its  oxygen,  and  becomes,  in 
consequence, 

1.  Phosphoric  aczV/ J! ,  which  unites  with  the  calcareous 
earth. 

*  Sulphur  and  ox i; gen. 
f  Charcoal  and  oxygen.    Fixed  air  is  charcoal,  oxygeyi,  and  caloric 

X  The  caloric  proceeds  in  part  from  the  vitriolic  acid:  which  acid,  if 
poured  on  watery  will  almost  make  it  boiling  hot,  to  the  no  small  astonish- 

ment of  persons  unacquainted  with  chemical  operations.  Since  two  cold 
bodies,  coming  into  contact  with  each  other,  give  out  heat,  caloric  we  see 
may  be  in  a  dormant  or  neutralized  state,  and  that  in  condensation  of 
oxygen  into  bodies,  only  a  part  of  the  caloric  is  disengaged  from  the 
vital  air. 

§  Viz.  Carbomc  acid  gas,  or  fixed  air ;  which  is  charcoal  f  carbon) ,  cry- 
gen,  and  a  certain  quantity  of  caloric* 

\\  Phosphorus  and  oxygem 

1.  Oxygen,  combined  with 

acid;  and, 
3.  Calcareous  earth. 
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The  phosphoric  acid  being  saturated  *  with  the  calcareous 
Earthy  we  have  also, 

2.  Phosphorus  united  with  calcareous  earth.  And, 
3.  The  charcoal  of  the  marble  is  left  in  its  simple  state  f. 
The  proof,  however,  by  synthesis,  that  the  constituent 

principles  of  fixed  air,  are  charcoal,  and  oxygen  air, As  more 
beautiful,  as  being  easier  understood. 

This  charcoal  i  Mr.  Tenant  then  burnt  in  oxygen  air, 
which  was  converted  into  an  acid  gas,  whose  iveight 
equalled  the  sum  of  the  weights  of  the  charcoal  which  had 
been  burnt,  and  the  oxygen  air  employed. 

Fixed  air,  or  the  carbonic  acid  air,  is  composed  of  28 
parts  of  CHARCOAL  to  72  of  OXYGEN  AIR;  or, 
ui  other  words,  144  cubic  inches  of  oxygen  air  will  satu- 

rate or  take  up  28  grains  of  charcoal. 
This  acid  gas  had  all  the  properties  of  fixed  air.  It  was 

readily  upon  agitation  imhihed  by  water  §,  which  acquired 

*  If  diluted  vitriolic  acid  be  poured  on  marble,  an  effervescence  denot- 
ing the  extrication  of  Jixed  «ir  is  seen ;  when  the  union  of  the  vitriolic  acid 

and  calcareous  earth  is  comiilete,  it  is  said  to  be  saturated,  the  efferves- 
cence now  ceasing. 

f  The  oxygen,  with  which  it  was  before  corabinedj  being'  separated 
from  it,  by  the  superior  attraction  of  the  pJiospkorus. 

X  Any  charcoal  v/ould  have  given  the  same  product. 

§  We  owe  our  first  knowledge  of  fixed  air  to  Dr»  Black,  but  that  water 
absorbed  this  air  upon  agitation,  and  was  iiiade  Seltzer  or  Pyrraont  water, 
and  that  if  iron  filings  be  put  into  this  acidulated  water,  it  becomes  a 
chalybeate,  we  are  indebted  to  the  happy  industry  of  Dr.  Priestley. 

The  Synthesis, 

Or  union  of  the 
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the  sparkling  appearance  and  taste  of  Pyrruout  and  Seltzer 
water.  This  acidulated  water  dissolved  iron  filings,  and 
became  a  perfect  chalybeate  water.  This  air,  like  Jixed 
air,  weighed  heavier  than  common  air,  A  candle  being 
put  in  it,  was  quickly  extinguished,  and  an  animal  died 
convulsed  in  it. 

Having  sufficiently  explained  the  chemical  composition 
of  substances  that  have  a  most  important  part  to  perform 
in  the  animal  economy,  (as  will  be  presently  seen)  w^e  will 
now  proceed  to  the  consideration  of  the  other  properties 
of  atmospheric  air. 

SECTION  VII. 

OF  THE  WEIGHT  OF  THE  AIR. 

As  light  as  air,  is  an  expression  made  use  of  in  com- 
mon conversation,  yet  it  is  much  heavier  than  is  commonly 

imagined.  We  have  numberless  proofs  of  its  weight, 
many  of  which  though  the  ancients  could  estimate  as 
well  as  we,  yet  they  considered  it  as  a  substance  totally 
void  of  gravity,  and  called  it  an  element.  An  element 
was  different  from  earthly  matter,  and  therefore  they  con- 

sidered it  as  wanting  ponderosity.  However  all  material 
substances,  of  which  air  is  one,  have  weight ;  like  other 
bodies  it  falls  to  the  earth,  and  is  more  dense  as  it  ap- 

proaches its  centre.  Every  one  knows  that  air  on  the  tops 
of  high  mountains  is  much  rarer  and  thinner  than  it  k 
below  in  the  valley ;  if  any  should  doubt  it,  the  diflerence 
they  will  find  in  drawing  their  breath  in  the  different  places 
vj\\\  soon  convince  the\ii.  As  they  go  up  a  very  high 
mountain  their  breathing  becomes  quicker,  the  atmosphere 
becomes  clearer,  neither  clouds  nor  vapours  are  able  to  rise 



81 
to  such  heights,  and  therefore  as  he  ascends  the  traveller 
leaves  the  tempest  and  the  storm  midway  below  him. 
Ulloa,  who  went  to  take  the  measure  of  a  degree  upon 
the  Andes  in  Peru,  which  are  the  highest  moiiotains  in  the 
world,  tells  us,  that  when  clouds  gathered  below  the  moun- 

tain's brow  while  he  stood  on  tiie  top,  they  seemed  like  a 
tempestuous  ocean  all  dashing  and  foaming  beneath  him, 
here  and  there  lightnings  breaking  through  the  waves, 
and  sometimes  two  or  three  suns  reflected  from  its  bosom. 

In  the  mean  time  he  enjoyed  a  cloudless  and  serene  sky, 
and  left  the  war  of  the  elements  to  the  unphilosophical 
mortals  on  the  plain  below  him. 

Such  appearances  as  these,  with  which  the  ancients 
might  be  as  well  acquainted  as  we,  should  have  led  them 

to  consider  the  air  as  having  weight;  but  they  w^ere  not 
at  this  time  acquainted  with  a  machine  which  serves  to 
discover  its  weight  by  proofs  much  better  calculated  for 
conviction  than  those  brought  from  untried  nature.  The 
jnachine  I  mean  by  which  we  so  plainly  discover  the 
weight  of  the  air,  is  the  air-pump.  For  the  first  invention 
of  this,  the  world  is  indebted  to  Otho  Gueric,  a  German: 
but  it  was  our  countryman  Boyle  who  turned  it  to  real  use, 
it  was  he  who  improved  it,  and  applied  it  to  philosophical 
purposes.  In  the  hands  of  Gueric  it  was  a  mechanical 
instrument;  in  those  of  Boyle  it  was  a  truly  philosophical 
machine.  By  it  v/e  can  with  ease  empty  a  glass  vessel  of 
its  air,  and  put  what  bodies  into  it  we  tliiok  fit.  Thus 
comparing  the  changes  v/rought  upon  bodies  by  being  kept 
from  air,  with  the  same  bodies  when  exposed  to  air,  we 
come  to  a  precise  knowledge  of  the  eifects  of  air  upon 
bodies  in  general.  t 

By  means  of  this  instrument  the  first  thing  we  learn  is, 
that  the  car  is  actually  heavy.  If  a  vessel  be  by  means  of 
the  air-pump  exhausted  of  its  air,  if  we  clap  the  palm  of 
VoL.L  G 
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our  hand  to  its  mouth  we  shall  qiiickiy  pa*ceive  the  weight 
of  the  air  upon  the  back  .of  the  hand,  pressing  the  hand 
in  a  manner  into  the  vessel.  If  a  part  of  the  skin  of  a 
hkidder  should  be  placed  there  instead  of  the  hand,  th« 
external  air  would  break  the  skin  with  great  force,  and 
rush  into  the  vessel  with  a  noise.  If  the  air  be  pumpe^ 
out  of  a  square  glass  vessel,  the  weight  of  the  external 

air  will  break  the  glass  into  shivers.  But  to  put  the  air's 
weight  past  all  doubt,  we  can  actually  weigh  it  in  a  ba- 

lance, and  it  is  there  found  heavy. 
Having  exhausted  the  air  out  of  a  thin  glass  flask,  and, 

suspended  it  at  one  end  of  a  balance,  which  being  nicely 
counterpoised  by  weights  in  the  oilier  scale;  this  doniu 
admit  the  air  into  the  flask,  into  which  it  will  rusli  with  a 
noise,  and  though  the  flask  was  l)alcinced  before,  it  wiii. 
now  upon  the  admission  of  the  air  become  heavier  and 
preponderate.  If  the  flask  holds  a  quart,  it  will  be  found 
that  the  weight  of  the  air  it  nbw  contains  is  about  seven- 

teen grains  above  what  it  v^^as  when  quite  empty,  so  that 
a  quart  of  air  weighed  upoiTan  avernge  in  the  open  air,  is 
about  seventeen  grains. 

Nov/,  if  a  single  quart  of  air  weighs  so  much,  what 
would  not  a  pillar  of  air  weigh,  the  base  of  which  rests 
upon  earth,  and  whose  top  reaches  several  miles  above 
the  clouds  ?  The  weight  of  such  a  pillar,  how  extraor- 

dinary soever  it  may  seem,  can  be  determined  with  the 
nicest  precision.  We  mentioned  just  now  with  wljat  ex- 

treme weight  such  a  pillar  rested  upon  the  back  of  the 
hand  which  had  no  air  under  it  to  keep  it  up,  or  balance 
the  weight  above  it,  but  we  cannot  precisely  tell  how  great 
that  force  is  as  yet.  Lei  us  go  a  little  farther  then,  and 
see  w^iih  what  weight  this  high  pillar  of  air  would  press 
upon  the  surface  of  a  tube  of  quicksilver.  Let  us  sup- 

pose a  long  glass  tube  exhausted  of  all  air,  and  stopped 
close  at  the  top,  to  be  plunged  at  the  other  end  into  it. 



It  is  evident  that  the  air  will  press  upon  the  surface  of  the 
quicksilver  without ;  and  if  there  were  air  in  the  tube,  it 
would  press  upon  the  surface  of  the  quicksilver  witiiin  the 
tube  also  :  but  there  is  no  air  at  all,  as  was  said,  within 
the  tube,  for  that  was  exhausted  before  tiie  experiment; 
so  that  in  short  all  the  air  will  press  upon  the  quicksilver 
on  the  outside  of  the  tube,  and  none  upon  that  within. 

'  The  air,  therefore,  as  it  has  great  weight,  will  press  the 
external  surface  of  the  quicksilver  all  over,  an<l  drive  it  up 
into  the  hollow  of  the  tube,  where  there  is  no  pressure 
from  air  at  all.  As  if  1  pressed  down  the  palm  of  my 
hand  upon  water,  the  water  would  rise  up  between  the 
interstices  of  my  fingers  where  the  pressure  was  least:  b}^ 
means  of  this  pressure  of  the  heavy  air  upon  the  quick- 
silver,  the  quicksilver  will  be  driven  up  into  the  tube,  and 
rise  in  it,  if  the  tube  be  long  enough,  about  twenty-nine 
inches  and  an  half  high. 

Thus  then  the  air  presses  down  with  a  wxighit  capable 
of  making  quicksilver  rise  to  twenty-nine  inches  and  ari 

half.  A  pillar  of  air  therefore  that  reaches  to  the  air's 
greatest  height,  is  just  as  heavy  as  a  pillar  of  quicksilver 
of  the  same  diameter  that  measures  exactly  tvv'enty-nine 
inches  and  an  half.  For  the  weight  of  the  air  pressing  down 
must  be  just  exactly  equal  to  the  weight  of  the  quicksilver 
that  is  pressed  up.  When  one  body  raises  another  to  its 
highest  pitch,  and  can  raise  it  no  more,  the  body  raised 
then  equals  the  body  raising.  We  may  therefore  boldly 
conclude,  that  a  pillar  of  air  which  reaches  from  the  top 
t>f  the  atmosphere,  weighs  just  as  much  as  a  pillar  of 
quicksilver  twenty-nine  inches  and  an  half  high.  The 
w^eight  of  such  a  pillar  we  can  easily  estimate,  and  con- 

sequently measure  the  w^eight  of  the  atmosphere ;  but 
first  let  us  mention  another  case  similar  to  this  of  the 
quicksilver,  which  is  water. 

G  2 
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If  by  any  means  we  exhaust  all  the  air  from  a  vessel 
more  than  thirty-two  feet  high,  and  stopping  one  end,  set 
the  other  in  water,  the  water  will  rise  thirty-two  feet 
w'lthin  the  vessel  and  no  higher,  for  the  weight  of  the  air 
will  press  upon  the  surface  of  the  external  water  as  it 
did  before  upon  the  surface  of  the  quicksilver,  and  press 
up  the  one  as  well  as  the  other  with  all  its  weight.  A 
pillar  of  water  of  thirty-two  feet  high  just  weighs  equally 
with  a  pillar  of  quicksilver  twenty-nine  inches;  the- air 
therefore  presses  up  that  thirty- two  feet,  as  it  pressed  up 
this  twenty-nine  inches.  The  weight  therefore  of  a  pillar 
of  the  atmosphere  is  equal  to  either  a  pillar  of  quicksilver 
twenty-nine  inches  high,  or  to  a  pillar  of  water  thirty- two 
feet  high ;  it  is  equal  to  either,  for  they  are  equal  to 
each  other. 

I  shall  mention  an  obvious  experiment  to  this  purpose, 
which  the  student  can  put  into  practice  without  any  ap- 

paratus while  at  tea.  Some  water  being  poured  into  a 
sailcer,  let  him  burn  a  bit  of  paper  in  a  tea-cup,  which 
will  rarefy  and  exhaust  and  make  a  vacuum  in  the  cup. 
Then  while  the  paper  is  yet  burning,  let  him  turn  it  dov/n 
paper  and  all  into  the  saucer,  and  the  air  without  will  press 
the  water  up  from  the  saucer  into  the  cup.  The  water 
will  stand  within  the  cup  in  a  column,  and  if  the  cup  were 
thirty-two  feet  high,  and  the  air  within  it  perfectly  ex- 

hausted, the  water  would  rise  so  high  in  it,  as  we  have- 
said  before. 

If  what,  has  been  said  is  v/ell  understood,  the  student 
will  be  at  no  loss  to  account  for  tiie  rising  of  water  m 
pwnps,  or  the  standing  of  the  quicksilver  in  the  harometer. 

Ail  these  appearances  in  nature  are  performed,  as  was 
said,  by  the  weight  of  the  air  pressing  the  fluid  into  places 
where  there  was  no  air,  nor  any  other  lesistance.  Bat 
though  these  truths  are  now  so  obvious  as  they  are  astonish- 

ing, yet  for  miariy  ages  the  causes  of  the  ascending  of  water 
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m  pumps  was  utterly  unknown.  Philosophers  were  content 
with  thinking  after  Aristotle,  and  his  opinion  was,  that 
Nature  hated  a  void  or  empty  space,  and  therefore  made 
all  possible  efforts  to  fill  it  when  the  art  of  man  had  made 
one.  All  this  may  be  very  true ;  but  we  want  to  know, 
why  nature  hates  this  void  ?  And  here  their  philosophy 
was  puzzled.  Torricelli  was  the  first  who  undertook  to 
explain,  as  we  have  seen,  why  Nature  made  haste  to  fill 
up  this  void.  An  accidental  experiment  put  him  into  the 
right  road  towards  the  discovery.  Having  filled  a  tube, 
which  was  stopt  at  one  end,  with  quicksilver,  and  then 
fixed  this  tube  with  its  open  end  in  a  tub  filled  with  the 
same:  the  quicksilver  in  the  tube  did  not  all  descend  into 
the  tub,  but  stood  in  the  tube  at  the  height  of  twenty- 
nine  inches  and  an  half.  This  experiment  was  soon  com- 

municated to  the  learned  of  Europe;  the  genius  of  the 
times  all  over  Europe  was  then  employed  in  quest  of  new 
discoveries;  Boyle,  Paschal,  and  Riccioli,  set  themselves 
to  consider  this  new  phaenomeiion;  and  this  led  them  to 

the  following  conclusions.  "  Water  rises  in  a  void  thirty- 
two  feet  high,  as  we  have  for  ages  seen  in  pumps;  quick- 

silver stands  twenty-nine  inches  high,  as  we  see  in  this  ■ 
new  experiment;  a  pillar  of  the  one  weighs  exactly  as 
much  as  a  pillar  of  the  other;  the  ascent  of  both  there- 

fore must  be  ascribed  to  one  and  the  same  cause.  And 

why  may  not  this  cause  be  owing  to  the  pressure  of  a  pillar 
of  air  ?  And  if  the  pressure  of  this  pillar  of  air  were  taken 
away,  would  the  quicksilver  then  stand  in  the  tube?  Let 

the  I'orriceliian  tube,  vessel,  quicksilver,  and  all,  be  placed 
under  the  glass  of  the  air-pump,  and  let  the  weight  of  the 
air  be  taken  away  from  the  quicksilver ;  it  will  then  be 
found  to,  stand  no  longer  suspended,  in  the  tube,  but- 
v/ill  sink  down  to  the  same  level  with  the  rest  of  the 

quicksilver  in  the  vessel  in  which  it  is  placed."  This  was 
enough,  and  indeed  fully  sufficient  to  convince  thenij 
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they  pursued  the  track  of  light  where  it  led,  and  at  length 
they  deduced  a  theory  of  the  air  equally  clear  and  con- 

vincing, . 
We  mortals,  who  are  upon  the  surface  of  the  earth,  said  ; 

they,  resemble  fishes  at  the  bottom  of  the  ocean  :  like 
them  we  are  enveloped  in  a  fluid  of  air,  which  rises  far  ̂ 
above  our  heads,  an  ocean  of  atmosphere,  which  while  on  i 
earth  we  cannot  quit.    This  atmosphere  surrounds  our 
whole  earth  for  some  miles  high,  enveloping  the  earth  on  \ 
every  side.    Let  us  suppose  the  tops  of  the  highest  moun-  i 
tains  tiirusting  up  their  heads  through  this  great  fluid,  like 
rocks  in  the  ocean  that  almost  rise  to,  but  not  quite  so 
high  as  the  suriiicco    As  the  parts  of  this  ambient  atmo- 

sphere are  all  htavy,  they  press  down  one  upon  another, 
and  those  parts  that  are  lowest  will  suffer  the  greatest 

pressure,  as  they  have  the  greatest  number  of  parts  above  "I 
pressing  Uieni  down.     The  lovv^er  vallies  will,  therefore,  \ 
suffer  greater  pressure  from  the  atmosphere  than  the  higher  . 

mountains.     Let  then  the  Torricellian  tube  be  brought'' 
into  a  low  valley :  here  the  {nessure  upon  the  quicksilver 
will  be  greatest,  and  it  will  rise  above  twenty-nine  inches 
and  an  iialf    Let  it  be  now  brought  up  to  the  top  of  ati 
high  mountain:  here  the  pressure  will  be  least,  and  it  wiH 
sink  down  piopovtionably.    On  the  summit  of  Snowdomi 
hill.  Dr.  Halley  found  the  barometer  above  three  degreei? 
lower  than  at  the  bottom.    On  the  summit  of  an  Alpine 
mountain,  the  Abbe  Nollet  found  it  a  quarter  less  high 
than  on  the  plains  of  Piedmont.    Thus  therefore  the  tube 
of  Torricelli,  by  the  quicksilver  rising  or  falling,  will  serve 
very  exactly  to  measure  the  weight  of  the  air. 

As  the  quicksilver  in  the  tube  sometimes  in  the  same 
place  stands  an  inch  or  two  higher,  and  sometimes  several 
inches  lou'er,  than  twenty-nine  inches  and  an  half,  it  is 
very  plain,  that  the  air  is  sometimes  heavier  and  sometipies  . 
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lighter:  that  when  heavier,  it  presses  up  the  quicksilver 
above  tvrenty-nine  ioches ;  when  lighter,  the  quicksilver 
suffering  less  pressure  rises  not  so  high, 

The  tube  therefore  will  exactly  determine  these  vari- 
ations, and  its  heights  will  alter  with  every  change.  This 

instrument  was  first  called  the  Torricellian  Tube  ;  but 
being  now  made  use  of  for  measuring  the  alterations  and 
weight  of  the  air,  it  is  called  the  Barometer,  or  Weather- 

glass. The  simplest,  and  perhaps  best  method  of  making 
the  barometer  is  thus:  a  glass  tube,  of  about  thirty-five 
inches,  hermetically  sealed  at  one  end,  is  to  be  filled  with 
quicksilver.  Hermetically  sealing  a  glass  is  no  more  than 
holding  the  end  in  the  flame  of  a  candle,  or  fire,  until  the 
glass  softens,  and  then  twisting  it  round,  so  as  quite  to 
close  up  the  orifice,  it  being  first  filled  with  quicksilver  well 
purged  of  its  air,  which  is  done  by  boiling  the  quicksilver 
in  water.  The  finger  being  then  placed  on  the  open  end, 
this  end  is  set  into  a  bason  of  the  same  prepared  mercury. 
Then  upon  removing  the  finger,  the  mercury  in  the  bason 
will  join  with  that  in  the  tube,  and  that  in  the  tube  will 
sink  down  to  about  twenty-nine  inches  and  an  half,  one 
time  with  another.  Instead  of  the  bason  at  the  bottom, 
the  lower  end  is  usually  turned  up,  and  dilated  into  a  sort 
of  cup,  containing  a  quantity  of  quicksilver ;  upon  which 
the  air  presses,  and  so  drives  4t  up  along  the  bend  of  the 
tube  to  the  usual  height.  This  tube  thus  fitted  and  filled 
is  then  fastened  to  a  board,  which  has  the  inches  marked 
upon  it ;  and  towards  the  top  those  inches  are  divided  into 
their  parts,  in  order  to  measure  the  rising  and  falling  of  the 
quicksilver  more  precisely. 
An  instrument  contrived  in  this  manner  Vv^ill  pretty 

nearly  serve  to  measure  the  weight  of  the  atmosphere ; 
it  will  not  precisely  measure  its  weight,  because  it  is  af- 

fected also  by  another  property  of  the  air,  namely,  its 
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elasticity  or  spring,  as  we  shall  see  in  its  proper  place. 
By  this  instrument  we  learn,  that  the  air  is  changing  its 
weight  continually,  being  sometimes  more  heavy,  some- 

times more  light ;  but  upon  an  average,  its  weight  (and 
spring  together)  are  able  to  press  up  a  pillar  of  quicksilver 
tv/enty-nine  inches  and  an  half  high,  or  a  pillar  of  water 
thirty-three  feet  high. 
What  we  have  now  seen  with  regard  to  pumps,  we  may 

every  day  see  practised  in  a  smaller  degree  by  the  common 
syringe.  If  one  of  its  ends  be  put  into  water,  and  the  pis- 

ton be  drawn  up,  this  will  make  a  space  void  of  air,  and 
the  water  will  be  pressed  up  into  the  void,  and  thus  fill  the 
syringe. 
When  children  suck  at  the  breast,  it  is  by  natural  me- 

chanism somewhat  resembling  that  of  the  syringe*  for  the 
child  draws  into  its  lungs  the  air  in  his  mouth,  then  stops 
its  entrance  by  the  nostrils,  and  next  squeezes  the  nipple 
between  its  lips,  so  that  no  air  can  come  that  way.  Thus 
there  is  a  void  in  the  mouth,  and  the  external  air  pressing 

upon  the  mother's  breast,  squeezes  the  milk  into  the  in- 
fant's mouth,  and  by  this  means  it  finds  the  nourishment 

proper  for  its  support. 
Cupping-glasses  may  be  explained  upon  the  same  prin- 

ciple. That  part  of  the  body  under  the  mouth  of  the  glass 
has  no  pressure  of  air  upon  it ;  for  the  air  was  driven  out 
cf  the  glass  by  heat,  before  the  glass  w^as  applied.  The 
flesh  of  the  body  is  raised  to  that  place  where  it  finds  least 
resistance. 

The  atmosphere  thus  pressing  down  upon  the  surface  of 
the  earth  envelopes  all  the  bodies  upon  its  surface,  and 
presses  them  together.  The  whole  earth  maybe  considered  to 
suffer  as  great  a  pressure  from  the  atmosphere,  as  if  it  were 
pressed  on  every  side  by  water  thirty-three  feet  deep  ;  and 
all  that  are  upon  the  earth's  surface  are  as  much  pressed  an 
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every  side  as  we  would  be,  if  instead  of  an  airy  atmosphere 
■we  had  an  atmosphere  of  water,  like  fishes,  thirty-three  feet 
above  our  heads.  The  weight  of  such  an  atmosphere  of  water 
can  be  easily  calculated.  A  cubic  foot  of  water  we  will  sup- 

pose to  weigh  60  pounds,  33  feet  will  weigh  33  times  60,  that 
is  1980  pounds.  Suppose  a  middled- sized  man  has  a  surface 
of  about  14  feet  square,  he  will  sustain  14  times  1980 
pounds  of  water,  that  is  27,720  pounds.  If  a  inan  sustains 
so  much,  who  is  but  14  feet  square,  how  much  weight  of 
atmosphere  will  not  the  whole  earth  sustain,  which  hath  a 
surface  of  more  than  two  millions  of  square  miles  ?  Thus, 
whether  the  earth  sustains  a  weight  of  water  thirty- three 
feet  high,  or  an  airy  atmosphere  equal  in  vi^eight,  the  dif- 

ference is  nothing,  it  will  be  equally  pressed  by  both. 
Thus,  in  the  atmosphere  in  v/hich  we  move  with  so  much 
freedom,  and  which  we  traverse  with  so  much  rapidity, 
we  are  pressed  on  all  sides  with  an  almost  incredible  weight, 
and  our  bodies  seldom  support  less  than  twelve  ton  of  air 
at  a  time. 

So  great  a  pressure  of  air  upon  his  body  may  well  sur- 
prise the  ignorant,  and  shake  his  belief ;  but  he  must  con- 
sider, that  this  weight  of  air  he  has  carried  from  his  earliest 

infancy.  Sensations  to  which  we  have  been  always  accus- 
tomed, are  scarcely  felt:  vv^e  cannot  perceive  the  difference 

of  things,  when  we  have  no  standard  by  which  to  measure 
their  variations  ;  we  cannot  perceive  the  w^eight  of  the  air, 
because  we  have  always  felt  its  weight,  and  cannot  remove 
from  its  pressure.  No  one  part  of  the  body  can  be  dis- 

turbed by  its  pressure,  for  it  lays  the  load  equally  upon 
all.  Besides  this,  there  is  a  resistance  within  the  body, 
which  serves  to  counterbalance  that  from  without;  and 
there  is  another  consideration  also,  which  naturalists  have 
passed  over  unnoticed.  The  heat  of  our  bodies  rarifies  the 
air  on  their  surface;  so  that  in  fact  an  animal  doth  not  sus- 
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tain  so  great  a  pressure  from  the  air  as  cold  inanimate  sub- 

stances are  found  to  sustain.  In  t^hort,  to  use  the  words  of 

Borelli,  since  by  the  air's  pressure  none  of  the  parts  of  our 
bodies  can  suffer  either  separation,  or  luxation,  or  contusion^ 
nor  any  other  change,  it  is  impossible  that  this  pressure  can 
produce  any  pain. 

This  pressure  then  can  do  no  injury  to  the  animal  frame, 
we  find  it  by  experience  of  infinite  utility.  By  it  the  parts 
of  our  bodies  are  kept  compactly  together,  by  it  the  fluids 
in  our  vessels  are  prevented  from  bursting  their  canals. 
Travellers,  in  ascending  high  mountains,  feel  the  want  of 
this  pressure,  to  which  they  were  accustomed  in  the  valley: 
as  they  ascend,  they  perceive  a  total  lassitude  upon  them 
from  the  dilatation  of  their  vessels,  and  at  last  the  blood 
begins  to  burst  through  the  fine  coats  of  the  lungs,  and  they 
spit  blood.  It  is  probable  that  similar  effects  are  not  un- 
frequently  produced  by  this  variation  in  the  weight  of  the 
atmosphere.  Mtad  relates  that  Dr.  Pitcairn,  in  the  year 
1787,  being  at  his  country  seat  near  Edinburgh,  in  February, 
on  a  fairer  day  than  usual  at  that  season,  was  seized  with  a 
sudden  bleeding  of  the  nose  after  an  uncommon  faintness, 
and  on  the  next  day,  on  his  return  to  town,  he  found  that 
the  barometer  was  lower  at  that  very  hour  than  either  he 
or  his  friend  Dr.  Gregory,  who  kept  a  journal  of  the  weather, 
had  ever  observed  it:  and  that  another  friend  of  his,  Mr. 
Cockburn,  professor  of  philosophy,  had  died  suddenly  at 
the  same  hour  by  an  eruption  of  blood  from  the  lungs; 
and  also  five  or  six  others  of  his  patients  were  seized  witli 
different  haemorrhages. 
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SECTION  VIIL 

Alii    SUPPORTS  LIFE. 

To  shew  ''thai  air  is  ahsolutehj  necessary  for  the  preserva- 
tion  ofUfeJ'  many  have  been  the  animals  that  idle  curiosity 
has  tortured  in  the  prison  of  a  receiver.  We  shall,  from  a 
thousand  instances,  produce  that  of  the  viper,  as  it  is 
known  to  be  a  reptile  exceedingly  tenacious  of  life,  and  as 
we  shall  feel  but  little  compassion  for  its  sufferings. 

Mr.  Boyle  took  a  new  caught  viper,  and  shutting  it  up  • 
in  a  small  receiver  of  an  air-pump,  he  exhausted  the  air. 
At  first  the  reptile  began  to  swell,  it  then  moved  up  and 
down  as  if  in  quest  of  air,  and  after  a  while  foamed,  leav- 

ing the  foam  sticking  to  the  sides  of  the  glass.  It  conti- 
nued in  this  state  23  hours,  and  appeared  by  its  posture, 

even  after  the  lapse  of  two  hours,  lifeless^  But  upon  the 
air  being  admitted,  the  viper  opened  and  closed  its  mouth, 
and  continuing  these  alternate  motions  for  a  lew  seconds, 
it  still  argued  some  remains  of  life.  Other  creatures,  in 
the  exhausted  receiver,  much  sooner  grow  convulsed 
and  die. 

SECTION  IX. 

THE   AIR  MUST   BE  RENEWED, 

As  air  was  shewn  to  be  ahsolutely  necessary  for  the  con^ 

tinuance  of  I  fe,  *'  so  is  a  due  supply  of  it  indispensable^ 
The  soubah,  or  viceroy  of  Bengal,  dying  in  the  month 

of  April,  in  the  year  1756,  he  was  ̂ ^ucceeded  by  his  adopt- 
ed son  Sur  Raja  al  Dowlah,  a  young  man  of  the  most; 

violent  passions,  without  faitli,  principle,  or  fortitude^ 
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In  the  month  of  May,  he  caused  the  English  factory  at 
Cassimhuzar  to  be  invested,  and  invited  Mr.  Watts,  the 
chief  of  the  factory,  to  a  conference  ;  he  detained  him  as 
a  prisoner,  and  made  himself  master  of  the  factory. 

He  then  marched  to  Calcutta,  and  invested  this  settle- 
ment, which  was  in  no  posture  of  defence.  The  governor, 

intimidated  by  the  numbers  and  power  of  the  enemy, 
abandoned  the  fort,  and  together  with  some  of  the  prin- 

cipal persons  residing  in  the  place,  took  refuge  on  board 
a  ship  in  the  river,  carrying  with  them  their  most  valu- 

able effects. 
The  defence  of  the  place  then  devolved  to  Mr.  Holwell, 

the  second  in  command ;  wlio,  with  the  assistance  of  a 
few  gallant  officers,  and  a  very  small  garrison,  maintained 
the  place  with  singular  coura^i^e  and  resolution,  till  at 
length,  the  enemy  having  forced  their  way  into  the  castle, 
he  was  obliged  to  surrender;  the  soubah  having  first  pro- 

mised him,  on  the  honour  of  a  soldier,  *'  that  no  injury 
should  be  offered  him  or  his  garrison." 

Having  made  them  prisoners,  he  ordered  them,  to  the 
number  of  146  persons,  to  be  put  into  a  place  called  the 
Black-hole  prison,  a  cube  of  about  18  feet,  open  only  to 
the  westward  by  two  windows  strongly  barred  with  iron. 

The  humane  reader  will  conceij^e,  with  horror,  the 
miserable  situation  to  which  they  must  have  been  reduced, 
thus  stewed  up,  in  a  close  sultry  night,  under  the  climate 
of  Bengal,  especially  when  he  reflects  that  many  were 
grievously  wounded,  and  all  of  them  greatly  fatigued  by 
the  exertions  of  the  preceding  day. 
A  profuse  sweat  quickly  broke  out  on  every  individual, 

attended  with  an  insatiable  thirst,  v^^pich  became  the  more 
intolerable  as  the  body  was  drained  of  its  moisture.  It 
was  in  vain  that  they  stript  off  their  clothes,  or  fanned 
themselves  with  their  hats. 
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A  difficulty  in  breathing  was  next  observed,  and  every 

one  panted  for  breath. 
Mr.  Holvvell,  who  was  placed  at  one  of  the  windows, 

accosted  the  serjeant  of  the  guard,  and  endeavoured  to 
excite  his  compassion,  he  drew  a  pathetic  picture  of  their 
sufferings,  and  promised  to  gratify  him  in  the  morning 
with  a  thousand  rupees,  provided  he  could  find  m.eans 
to  remove  some  of  liis  people  into  another  place  of  con- 
finement. 

The  Indian,  allured  by  the  promise  of  so  mighty  a  rew'ard, 
assured  him  he  would  use  his  utmost  endeavour,  and  re- 

tired for  that  purpose. 
What  must  have  been  the  impatience  at  this  time  of 

these  unhappy  objects  ?     —       —       —       —  — 

In  a  few  minutes  the  jemmaudar  returned,  but  the  ty- 
rant, by  whose  order  alone  such  a  step  could  be  taken, 

was  asleep,  and  no  one  durst  disturb  his  repose  ! 
The  despair  of  the  prisoners  now  became  outrageous. 

They  endeavoured  to  force  open  the  door,  that  they  might 
rush  on  the  swords  of  the  monsters,  by  whom  they  were 
surrounded,  and  who  derided  their  sufferings  ;  but  all  their 
efforts  proved  ineflectual.  They  then  used  execrations  and 
abuse  to  provoke  the  o^uard  to  fire  upon  them. 

Tiie  jeimnaudar  v^m  at  length  moved  to  compassion. 
He  ordered  liis  soldiers  to  bring  some  skins  containing 
water,  vvjiich,  by  enraging  the  appetite,  only  served  to 
inert  a-e  the  general  agitation.  There  was  no  other  way 
of  coaveying  it  through  the  two  windows  but  by  hats, 

and  ilu'i  iiiode  of  conveyance  proved  ineffectual,  from  the 
eagi^raess  and  transports  of  the  wretched  prisoners  who 
struggled  for  it  in  fits  of  delirium. 
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The  cry  of  V/ater  !  Water  /  issued  from  every 
mouth. 

The  consequence  of  this  eagerness  was,  that  very  httle 
fell  to  the  lot  even  of  those  who  stood  nearest  the  window; 
and  even  these,  who  were  esteemed  the  most  fortunate, 
instead  of  finding  their  thirsts  assuaged,  grew  more  im- 
patient. 

The  confusion  soon  became  general  and  horrid  ;  all  was 
clamour  and  contest ;  those  who  were  at  a  distance  en- 

deavoured to  force  tlieir  passage  to  the  window,  and  the 

weak  were  pressed  down  to  the  ground  never  to  rise- 
again  . 

Mr.  Hohvell  observing  now  his  dearest  friends  in  the 
agonies  of  death,  or  dead,  and  inhumanly  trampled  on  by 
the  living,  finding  himself  wedged  up  so  close  as  to  be 
deprived  of  all  motion,  he  begged,  as  the  last  mark  of 
their  regard,  that  they  would  for  one  moment  remove 
the  pressure,  and  allow  him  to  retire  from  the  window, 
and  die  in  quiet. 

Even  in  such  dreadful  circumstances,  which  might  be 
supposed  to  have  levelled  all  distinctions,  the  poor  deli- 

rious wrttches  manifested  a  respect  for  his  rank  and 
character:  thty  forthwith  gave  Wc)y,  and  he  forced  his 
passage  into  the  centre  of  the  place,  which  was  less 
crowded,  because,  Z/?/  this  time,  about  one  third  of  the 
number  had  perished,  while  the^  rest  still  pressed  to  both 
the  windows. 

He  retired  to  a  platform  at  the  further  end  of  the  room, 
and  lying  down  upon  some  of  his  dead  friends,  recom- 

mended his  soul  to  heaven. 

Here  his  thirst  grew  insupportable  ;  his  difficulty  in 
breathing  increased  :  and  he  was  seized  with  a  strong  pal- 

pitation of  the  heart. 
These  violent  symptoms,  which  be  could  not  bear,  urged 
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him  to  make  another  effort;  he  forced  his  way  back  to  the 

window,  and  cried  aloud,     Water,  for  God's  sake  !  '*  ' 
He  had  been  supposed  already  dead  by  his  wretched 

companions,  but  finding  him  still  alive,  they  exhibited 

another  extraordinary  proof  of  regard  to  his  person  :  "  Give 
him  water,  "  they  cried  ;  nor  would  one  of  them  attempt  to 
touch  it  until  he  had  drank !  He  now  breathed  more  freely, 
and  the  palpitation  ceased  :  but  finding  himself  still  more 
thirsty  after  drinking,  he  abstained  from  water,  and 
moistened  his  mouth,  from  time  to  time,  by  sucking  the 

perspiration  *  from  his  shirt  sleeves,  which  tasted  soft, 
pleasant,  and  refreshing. 

The  miserable  prisoners  now  began  to  perceive  it  was 

air  and  not  water  that  they  wanted.  '1  hey  dfopt  fast  on 
all  sides,  and  a  pungent  steam  arose  from  the  bodies  of 
the  living  and  the  dead,  as  pungent  and  volatile  as 
hartshorn  t. 

Mr.  Holwell  being  weary  of  life,  retired  once  more  to 
the  platform,  and  stretched  himself  by  the  Reverend  Mr. 
Bellamy,  who,  together  with  his  son,  a  young  lieutenant., 

lay  dead,  locked  in  each  othef's  arms. 
In  this  situation  lie  was  soon  deprived  of  sense,  and 

seemed  to  all  appearance  dead,  when  he  was  removed  by 
his  surviving  friends  to  one  of  the  windows,  where  the 
fresh  air  brought  him  back  lo  life. 

The  soubah  being  at  last  inforiiied  that  the  greater  part 

of  the  prisoners  were  suffocated^  inquired  if  the  chief  was^ 
alive  ;  and  being  answered  in  the  affirmalivej  sent  an  order 

*  Does  the  aqueous  perspirable  fluid  contain  oxygjm  in  a  looser  bond 
©f  union  than  water  ? 

\  Did  not  tlie  superabundant  aj^ot  uuUe  the  hydrogen  of  the  body, 
aad  |ptra  volutik  alkaU?  ' 



96 

for  their  immediate  release,  when  no  more  than  1?3  survived 
of  14:6  who  entered  into  this  prison  ahve*. 

Another  melancholy  proof  of  the  necessity  of  a  due 
supply  of  air,  may  be  drawn  from  the  testimony  of  Dr/ 
Trotter,  delivered  before  a  select  committee  of  the  House 
of  commons,  in  the  year  1790. 

In  July  1783,  the  slave-ship,  in  which  he  was,  arrived  at 
Cape  La  How,  on  the  Gold  Coast  of  Africa.  In  tlie  space 
of  a  week  above  o?ie  hundred  prime  slaves,  young,  stout, 
and  healthy,  were  purchased.  The  competition,  howevir,; 
of  the  purchasers  at  Annamahoe,  whither  this  ship  after- 

wards sailed,  ran  so  high,  that  the  captain  could  not  obtain ' 

*  Mr,  Holwell,  and  his  survivixig-  compaiiious,  were  immediately  after 
seized  with  a  putrid  fever,  and  in  this  condition  dragged  before  the  sou- 
bah  to  be  questioned  about  a  treasure,  w  hich  he  believed  they  had  secreted. 
This  gentleman,  having-  denied  the  empty  assertion,  was,  with  three  of  hi* 
friends,  loaded  with  fetters,  and  conveyed  near  three  miles  to  the  Indian 
camp,  where  they  lay  a  whole  night  exposed  to  a  severe  rain.  The  next 
morning  they  were  brought  back  to  the  town,  chained  and  suffering  the 
scorching  rays  of  a  sun  intensely  hot.  Then  large  and  painful  petechia; 
came  out,  and  covered  their  whole  body.  In  this  piteous  condition  they 
were  embarked  in  an  open  boat  for  the  capital  of  Bengal,  and  underwent 
such  cruel  treatment  and  misery  in  their  passage,  as  would  shock  the 
humane  reader  should  he  peruse  the  particulars.  At  length  the  soubah's 
mother  interposed,  and  he  replied,  with  an  unexpected  generosity,  "  theh- 
sufferings  have  been  great,  and  they  shall  have  their  liberty'' 

This  fact  throws  a  great  light  upon  the  origin  of  putrid  fever.-— 
great  and  good  Dr.  Hales,  v.hose  studies  and  experiments  were  constantly 
directed  to  the  benefit  of  mankind,  recommended  a  trial  of  ventilators  in 
the  Savoy  and  Newgate  prisons,  in  both  of  which  the  jail  fever  was  fre- 

quent, and  commonly  fatal ;  the  good  effects  exceeded  even  his  most  san- 
guine expectations  ;  for  a  very  small  portion  of  the  sick  died,  when  the 

ventilators  came  into  use,  and  the  contagion  seemed  in  a  manner  arrested. 
The  benevolent  Mr.  Howard  found  the  prisons  on  the  continent  perfectly 
free  from  this  pestilential  fever :  owing,  as  he  thinks,  to  the  apartments 
in  which  the  prisoners  were  confined  being  spacious,  and  consequently 
well  aired. 
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Miorc  than  two  thirds  of  the  usual  complement.  The  slaves 
were  confined  below  sixteen  hours  out  of  twenty-four,  and 
permitted  no  exercise  when  upon  deck.  The  rooms,  where 
they  were  secured,  are  from  five  to  six  feet  in  height.  These 
rooms  are  imperfectly  aired  by  gratings  above,  and  small 
scuttles  in  the  side  of  the  ship,  which  of  course  can  be  of 
little  use  at  sea.  The  gratings  are  also  half  covered,  when 
it  blows  hard,  to  keep  out  the  salt  spray.  The  temperature 
of  these  rooms  w^as  often  above  96  of  Farenheit's  scale.  In 
the  evidence,  of  which  this  is  an  abstract,  Dr.  Trotter  af- 

firms, he  could  never  breathe  there,  unless  under^the  hatch- 
wayvS,  In  such  circumstances  the  sufferings  of  these  poor 
creatures  must  have  been  dreadful.  I  have  often,  says  Dr. 
Trotter,  observed  the  slaves  drawing  their  breath  with  all  the 

laborious  and- anxious  efforts  for  life,  which  are  observed  in 
expiring  animals,  subjected  by  experiment  to  foul  air,  or  in 
the  exhausted  receiver  of  an  air-pump.  I  JiQve  often  seen 
them,  when  the  tarpawlings  have  been  inadvertently  thrown 
over  the  gratings,  attempting  to  heave  them  up,  crying  out 

in  their  own  language,  We  are  suffocated,'''  Many  .have 
I  seen  dead,  who  the  night  before  have  shewn  no  signs  of  the  , 
smallest  indisposition  ;  some  also  in  a  dying  state,  and  if  not 
brought  up  quickly  upon  the  deck,  irrecoverably  lost. 

Hence,  before  the  arrival  of  this  vessel  at  Antigua,  out 
of  650  slaves  more  than  50  had  died,  and  about  300  were 
tainted  with  the  sea  scurvy  *. 

*  This  fact  throAvs  a  great  lig-lit  on  the  origin  and  nature  of  sea  scurvy^ 
as  will  be  shewn  hereafter  Avhen  treating  on  that  disease. — in  our  unfor- 

tunate expedition  to  Quiheron  there  were  an  hundred  picked  horses  put 
-  ®n  board  a  tender.  A  storm  cbmino-  on,  the  hatcbv/ays  were  closed,  and 
these  animals  remained  in  this  dreadful  state  above  eight-and-forty  hours. 
Ten  were  found  suffocated,  ̂ LUfi  ̂ Wiy  glmidered,  and  comj'nunieated  the 
disease  to  other  horses  when  they  landed.  So  sudden  and  general  an  in- 

fection, Mr.  Coleman,  the  Veterinary  Professor,  thinks  could  not  have 
Vol.  L  H 
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Mr.  Wilson  states,  that  in  his  ship,  and  three  others  be- 
longing to  the  same  concern,  they  purchased  among  them 

2064  slaves,  and  lost  586\  He  adds,  that  he  has  known 
some  ships  in  the  slave  trade  bury  a  quarter,  some  a  third, 
and  others  even  half  of  their  cargo. 

To  mention  no  other  fact,  a  strong  proof  of  the  necessity 
of  a  f  requent  renewal  of  the  air,  may  be  found  in  the  Re- 

cords of  the  Dublin  Lying-in-Hospital, 
In  this  hospital  2944  infants  out  of  76^0  died  in  the 

years  1782,  1783,  1784,  and  1785,  within  the  first  fortnight 
after  their  birth,  that  is,  nearly  one  child  out  of  every  six. 
They  almost  all  died  in  convulsions,  or  what  the  nurses 
called  nine  days  fits,  because  the}/  came  on  within  nine  I 
days  after  their  birth.  These  children,  many  of  them, 
foamed  at  their  mouths,  their  thumbs  were  drawn  into  the 
palms  of  their  hands,  the  jaws  were  locked,  the  face  was 
swelled  and  looked  blue,  as  though  they  were  choaked. 

This  last  circumstance  led  Dr.  Clarke  to  conclude,  that 
the  rooms  in  the  hospital  were  too  close  and  crowded,  and 
hence  the  infants  had  not  a  sufficient  supply  of  good  air 
to  breathe.  This  benevolent  physician  contrived,  there- 

fore, air-pipes,  6  inches  wide,  which  were  placed  in  the 
ceiling  of  each  room.  Three  holes,  an  inch  wide,  were 
bored  through  each  window  frame  ;  and  a  number  of  holes 
were  made  in  the  doors  at  the  bottom. 

I3y  these  contrivances  the  rooms  were  kept  siueet  and 
fresh ;  and  the  consequence  has  been,  from  the  register  in 
that  hospital,  that, 

happened  from  the  supposition  that  a  glandered  horse,  by  some  oversight, 
had  been  shipt  along  with  the  rest,  as  it  requires  a  week  before  this  disorder  ■ 
could  have  infected  others  (as  in  the  small-pox,  &c.),  and  attributes  the 
origin  of  glanders^  in  this  instance,  solely  from  the  stived  situation  in  i 
which  these  poor  animals  were  placed. 

i 
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Children. 

In  178^,  out  of  1372  there  died  51 
1787,    1376    59 
1788,    1496     —   55 

4243  165 

Now  if  out  of  4243  children  there  perish,  when  the  hos- 
pital was  ventilated,  only  165  infants,  how  many  may 

be  expected  to  die  out  of  7650,  the  number  of  children 
born  in  the  Dublin  Lying-in- Hospital,  in  the  years  1782, 
]783,  1784,  and  1785  ? 

The  answer  is,  by  the  rule  of  proportion,-— 279.  But 
how  dreadful  the  account,  there  died  absolutely  2944,  that 
is  2665  solely  from  the  want  of  a  due  supply  of  air  ! — -and 
we  have  not  only  to  deplore  the  number  of  innocent  vic- 

tims, who  were  destroyed  in  these  few  years  and  previous 
to  them,  but  also  to  lament  the  wretched  anguish  of  the 
disconsolate  parents,  and  the  impoverished  state  of  health 
in  many  of  the  poor  babes  who  survived  this  great 
slaughter. 

SECTION  X. 

WHY  THE   AIR  MUST   BE  RENEWEDo 

Having  proved  the  connexion  betwixt  life  and  air,  it  is 
necessary  now  to  shew  lohat  are  the  chemical  alteratiom 
air  undergoes  by  being  respired. 

Dr.  Priestley  having  formed  nitrous  air  by  the  solution 
of  various  metallic  bodies  in  nitrous  acid^  he  discovered 
that  it  possesses  this  singular  property,  that  when  mixed 
with  common  ah\  a  gi'eat  diminution  of  the  bulk  of  the  two 
<ierial  fluids  takes  place,  attended  with  a  turbid  red,  or 
deep  orange  colour,  and  a  considerable  heat. 

H2 
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I  hardly  know,  says  this  philosopher,  any  experimentj, 
that  is  more  adapted  to  amaze  than  this,  which  exhihits  a 
quantity  of  air,  which,  as  it  were,  devours  a  quantity  of 
another  kind  of  air,  half  as  large  as  itself,  and  yet,  instead 
of  acquiring  larger  dimensions^  becomes  itself  considerably 
contracted. 

We  are  not  much  surprised  when  we  find  an  aeriform 
body  starting  out  from  a  solid  substance,  as  in  the  forma 
tion  of  nitrons  and  other  factitious  airs  ;  but  we  are  mor 
sensibly  affected,  when,  on  the  reverse,  two  invisible  aeria 

bodies  are  converted  into'  a  compact  coloured  fluid',  for 
like  condensed  steam,  they  occupy,  in  comparison  with 
their  former  dimensions,  scarcely  any  perceptible  space. 
Here  the  nitrous  air  attracts  to  itself  oocygen,  the  base  of 
vital  air,  caloric  is  given  out,  and  this  combination  gives  us 
nitrous  acid. 

This  discovery  *  was  a  most  agreeable  one  to  me,  adds 
this  great  experimentalist,  as  I  hope  it  may  be  an  useful 
one  to  the  public.  It  is  remarkable  that  this  air  occasions 
no  effervescence  or  diminution  with  fixed  or  inflammable 
airs,  but  only  vvith  air  fit  for  respiration  and  combustion, 
and,  as  far  as  I  can  judge,  exactly  in  proportion  to  its  fit- 

*  This  fact  was  krunvn  to  Mayow,  but  praftieally  employed  as  a  test 
of  goodness  of  air  Jirst  by  Dr.-  Priestley.  There  have  been  since  several 
•ubstanocs  proposed  for  ascertaining  with  facility  the  quantity  of  oxygen 
in  air  ;  they  have  been  called  evidiometrical  substances  ;  and  the  instru- 

ments in  which  they  have  been  employed,  are  named  eudiometers.  The 
solution  obtained  by  water  from  sulphur  and  pearl  ashes,  or  sulphur  and 
lime  that  have  been  fused  together,  slowly  absorbs  oxygen  5  a  solution  of 
tin  in  muriatic  acid  has  a  similar  property ;  and  likewise  solutions  of 
iron,  into  which  nitrous  gas  has  been  passed  till  they  becom.e  coloured. 
A  tube  of  glass  graduated  to  iOO  parts,  forms  a  good  eudiometer ;  and  when 
filled  ̂ itb  air,  it  is  plunged  into  any  solution  that  will  absorb  oxygen,' a»d  suffered  to  rcinain  there,  till  the  process  be  complete. 
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fiess  for  that  purpose^  \  so  that  by  this  means  the  goodness 
of  any  air  may  be  distinguished  much  more  accurately, 
than  by  putting  into  it  a  mouse,  or  any  other  animal,  to 
try  how  long  it  can  exist  in  any  gix^en  quantity.  By  this 
test  I  was  enabled  to  perceive  a  real  difference  in  the  air 
of  my  study,  after  a  few  persons  had  been  with  me  in  it, 
and  the  air  on  the  outside  of  my  house.  A.  phial  of  air 
being  sent  me  from  the  neighbourhood  of  YorJc,  it  appeared 

•to  be  not  so  good  as  the  air  near  Leeds ;  that  is,  it  was  not 
diminished  so  much  by  an  equal  mixture  of  nitrous  air. 

The  justly  celebrated  chemist  Lavoisier,  ascertains 
the  proportion  of  air  f  contained  in  any  given  quan- 

tity of  common  air  by  the  means  of  phosphorus.  His 
eudiometer  is  thus  constructed.  Having  filled  a  cylindrical 
glass  tube  with  quicksilver,  he  immerses  it  in  a  bason  of 
the  same  fluid.  He  then  puts  into  it  the  air,  the  purity 
of  which  he  proposes  to  examine.  He  afterwards  passes 
up  the  phosphorus,  and  having  heated  an  iron  wire  at  the 
extremity  red  hot,  he  applies  the  hot  end  to  the  phosphorus 
through  the  quicksilver,  which  quickly  consumes  J,  and 

*  That  is,  in  proportion  to  the  quantity  of  oxygen  air  it  contains,  which 
wiil  presently  appear  to  be  the  pabuhmi  vittF,  or  'principle  of  life.  It  was 
shewn  before,  that  atmospheric  air  is  a  compound  of  ttvo  distinct  and  solid 
substances^  oxygen  and  azot,  rendered  aerial^  by  the  suspensive  power 
of  caloric,  fire 
f  The  reader  has  already  learnt,  from  the  discoveries  of  Lavoisier,  that 

atmospheric  air  consists  of  two  parts,  viz.  oxygen  air,  blegded  with  azotic 
air,  which  by  chemical  means  maybe  separated,  and  confined  in  different 
jars,  and  that  a  mouse,  or  any  other  animal,  will  live  a  considerable  time 
in  the  one,  beln^j  lively,"  brisk,  and  active  ;  v/hilst,  in  the  other,  he  soon 
iang;u'i.shes  and  dies.  Tliis  part  of  the  air,  therefore,  as  so  much  con- 

tributing to  life,  is  with  the  utmost  propriety  denominated  by  physicians, 
VITAL  AIR. 

X  Phosphorus,  like  other  combustible  bodies,  attracts  oxygen,  the  par- 
tio'?:-  bs^itu;  once  separated  beyond  their  sphere  of  mutual  attraction,  or 
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the  quicksilver  rises  nearly  57  divisions  (if  the  tube  has 

been  accurately  divided  into  100  parts*);  after  which 
tinie,  if  ̂ ny  phosphorus  remains,  it  ceases  to  burn,  there 
being  no  more  oxygen  in  the  tube  to  be  attracted  by  the 
phosphorus  f. 

By  this  means  Lavoisier  ascertained,  that  when  the  air 
out  of  doors  consisted  of 

27  parts  oxygen  air^ 
and  73  azotic  air, 

100  parts. 

The  air  in  the  lowest  ward  in  the  General  Hospital  at 
PariSj  contained 

but  25  parts  of  oxygen  air, 
and  71  of  azotic  air, 
and   4  *  of  fixed  air, 

100  parts. 

the  attraction  of  cohesion.  The  caloric,  which  is  disengaged  ffom  ths 
attracted  oxygen^  answers  the  same  purpose  as  the  Jiot  iron  which  first 
kindled  the  phosphorus.  The  phosphorus  becomes  in  consequence  of  this 
union  with  oxygen,  phosphoric  acid. 

*  In  100  parts  of  atmospheric  air,  there  is  most  commonly  found  27  of 
oxygen  air ;  or,  in  other  \vords,  in  100  gallons  of  air,  there  would  be  found 
27  gallons  of  oxygen  air,  and  73  of  azotic  air. 

t  This  clearly  evinces  that  combustion  is  the  divorcement  of  oxygen 
from  caloric,  which  being  set  at  liberty,  assumes,  as  it  is  escaping  the 
character  of  jlame  or  fire,  for  the  phosphorus  no  longer  burns,  than  while 
oxygen  air  is  •  present,  and  the  phosphoric  acid  will  have  an  increase 
of  ivelght  exactly  corresponding  to  the  weight  of  oxygen  air  consumed: 
that  is,  100  parts  phosphorus  will  absorb  154  parts  of  oxygen  or  the  l>asft 
of  vital  air. 
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This  proportion  varied  in  different  parts  of  the  same 
room.  At  the  top  the  air  had  suffered  much  more  injury. 
It  contained 

but  181  parts  of  oxygen  air^ 
and  79   of  azotic  air, 
and  2i  «  of  fixed  air, 

100  parts. 

And  when,  before  the  play,  the  air  in  the  theatre  in  the 
ThuHeries  contained 

27  parts  of  oxygen  air, 
and  73  of  azotic  air, 

100  parts ; 

Towards  the  conclusion  of  the  piece,  which  was  acted 
before  an  unusual  concourse  of  spectators,  it  contained 

but  21   parts  of  oxygen  air, 
and  76|  of  azotic  air, 
and  2i   of  fixed  air, 

100  parts. 

Whence  it  is  evident,  that  the  quantity  of  oxygen,  or 
vital,  air  had  been  diminished  in  the  theatre  in  the  propor- 

tion of  27  to  21,  or  nearly  one  fourth  ;  that  is,  it  was  one 
fourth  less  fit  for  respiration  than  before. 

The  air  of  the  atmosphere,  therefore,  which  is  originally 
composed  of  2  fluids,  is  composed  of  3  aerial  fluids,  in  all 
places  which  contain  numerous  assemblies  of  people.  These 
three  aerial  bodies,  though  blended  together,  arrange 
themselves  in  some  degree  according  to  their  specific  gra- 

vities ;  that  is,  the  proportion  of  azotic  air,  which  is  th« 
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lighter  body  of  the  three,  will  be  found  most  in  the  upper 
part,  the  oxygen  air  in  the  middle,  and  ih^  fixed  air  will  be 
found  most  in  the  lower  part  of  the  apartment. 

This  occasions  a  circulation  in  the  air,  for,  in  spite  of  the 
architect,  the  rarefied  air  Will  ascend,  the  fixed  air  sink, 
and  the  colder  and  purer  air  rush  into  the  apartment 
through  every  crevice  *. 

Unless  this  luere  the  case,  and  unless  the  air  was  con- 

stanihj  mzea'^c?,  the  spectators  would  be  exposed  to  the 
most  fatal  accidents  long  before  the  conclusion  of  the  per- 
formance. 

To  convince  ourselves  of  this  truth,  nothing  more  is 
necessary  than  to  take  the  example  of  an  assembly-room, 
let  it  be  su])posed  SO  feet  long  by  25  and  30  feet  high. 

A  room  of  these  dimensions  would  contain  100  specta- 
tors.   Now  since  each  person  consumes  about  5  cubic  feet 

*  To  render  the  circulation  of  the  air  sensible;  if  the  air  of  a  room  be 
heated  hy  fire  in  it,  whilst  the  air  in  a  contiguous  room  is  cold-^  then  let 
the  door  between  these  two  rooms  be  opened,  in  which  case  the  hot  air  of 
one  room  being  rarefied  will  pass  through  the  upper  part  of  the  opening 
of  the  door  into  the  cold  roovii ;  and,  on  the  the  contrary,  the  cold  air  of 
the  other  room  being  heavier,  will  pass  into  the  former  through  the  lower 
parts  of  the  opening.  This  may  be  proved  by  applying  a  candle  at  the 
fop  and  lower  parts  of  the  opening  between  the  two  rooms.  The  direction 
of  the  flame  of  the  candle  will  point  out  the  contrary  currents  of' air.  It  is? 
for  this  reason  that  when  a  fire  is  lighted  in  a  chimney,  a  strong  current 
of  air  enters  the  room,  which  may  be  felt  by  applying  the  hand  near  the 
key-hole,  or  other  small  openings,  if  the  doors  and  windows  be  shut.  It 
is  in  this  way  that  a  fire  is  said  to  purify  a  room  :  but  this  etfect  is  only 
because  the*fire  promotes  the  circulation  of  the  air,  and  dries  the  damp- 

ness of  th3  apartment :  so  that  it  is  not  the  infected  air  that  is  puri- 
fied, but  a  neiv,  fresh,  and  wholesome  nir,  by  the  action  of  fire,  that  is 

made  to  take  place  of  a  bad  and  corrupt  air.  Hence  <it  appears,  that  those 
persons  are  mistaken  who  are  over-anxious  in  keeping  out  the  air  from 
entering  the  apartments  of  convalescent  persons,  by  accurately  stoppings 
hy  list,  linings,  and  sand-hags^  all  the  smallest  openings  that  admit  fresh 
air. 
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of  air  in  an  hour,  that  is,  deprives  such  a  quantity  of  air 
of  its  oxygen  air  or  vital  principle^  it  would  follow,  that 
as  such  a  room  could  contain  only  22,500  cubic  feet  of  air, 
that  unless  the  air  was  constantly  renewed  it  would  be 
rendered  completely  mephiiic  or  noxious  in  about  four 
hours  and  an  half,  and  it  is  probable  that  the  greater  part 
of  the  audience  would  be  seriously  incommoded,  or  even 
perish,  long  before  the  end  of  that  period. 

The  same  calculation  applies  to  all  confined  places, 
where  a  number  of  persons  are  assembled  together:  espe- 

cially if  the  air  circulates  in  them  slowly,  or  with  difficulty : 
the  oftener  it  is  respired  the  more  it  will  become  vitiated ; 
and  it  is  easy  to  observe  how  tlie  attention  of  the  audience 
fails  thera  in  crowded  churches.  They  can  no  longer  listen 
to  the  discourse.  The  irritating  qua^lity  of  the  mephitic  air 
excites  a  general  coughing.  The  preacher  now  receives 

J  none  of  those  marks  of  attention  or  respect,  which  in  more 
favourable  circumstances  he  had  a  right  to  expect.  They 
experience  a  drowsy  head-ache.  They  express  even  a 
physical  anxiety  to  be  gone,  and  the  congregation  feel  them- 

selves on  returtjing  home  jaded,  and  till  revived  by  a  more 
wholesome  or  oxygenated  air  they  look  wan,  like  persons 
who  are  ready  tot  faint  away. 

SECTION  XL 

THP   CHEMICAL   ALTERATION   AIR   UNDERGOES  BY 
BEING  RESPIRED. 

It  will  be  seen  from  the  last  section,  that  If  an  animal  be 
confined  under  a  bell-glass,where  all  ad  mission  of  fresh  air  be 
denier],  the  air  which  before  consisted  of  2  aerial  fluidSy  viz> 

].  oxygen  air, 
and  2,  azotic  air^ 
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will  presently  consist  of  3  aerial  fluids ; 
1.  oxygen  air,  in  a  diminished  quantity, 
9.  azotic  air, 

and  3.  fixed  air. 
At  length  the  oxygen  air  being  consumed,  the  animal 

will  cease  to  live,  and  the  air  in  the  bell-glass  will  be  found 
to  consist  now  of  2  aerial  fluids  only,  that  cannot  maintain 
life,  viz, 

1.  azotic  air, 
and  2.  fixed  air, 

A  question  naturally  arises,  ivhat  has  become  of  theoxy^ 
gen,  or  vital,  air,  deprived  of  which  an  animal  dies  ? 

OFFICE  OF  THE  LUNGS. 

In  the  lungs  the  blood  coming  into  contact  with  atmos- 
pheric* air  works  many  chemical  alterations  in  it. 

Here  it  is  (in  the  cells  of  the  lungs)  that  the  dark  blood, 
throwing  off  attenuated  carbon,  forms  with  the  VITAL 

AIR  of  the  atmosphere,— ̂ a:ec?  air-\: 

*  *'  Respiration  we  cannot  explain  :  we  only  know,"  says  Dr.  Hunter, 
in  his  Introductory  Lecture  which  he  published  in  the  year  1784,  **  that 

it  is,  in  /«c#,  essential  and  necessary  to  life.  Notwithstanding  this, 
"  when  we  see  all  the  other  parts  of  the  body,  and  their  functions,  so  well 
j'jj. accounted  for,  we  cannot  doubt  but  that  respiration  is  so  likewise.— 
**  And  IF  EVER  we  should  be  ha,ppy  enough  to  find  out  clearly  the  ob- 
**  jects  of  this  function,  we  shall,  doubtless,  as  clearly  see,  that  this  organ 

is  as  wisely  contrived  for  an  important  office,  as  we  now  see  the  purpose 
"  and  importance  of  the  heart,  and  vascular  system  ;  which,  till  the  cir- 
**  culation  of  the  blood  was  discovered,  was  wholly  concealed  fi'om  us." — 
If  this  learned  teacher  was  to  rise  from  the  grave,  I  believe,  no  subject 
would  give  him  higher  delight  than  to  behold,  issuing  from  the  furnaces 
pf  the  chemist,  a  new  and  simple  philosophy,  which  has  clearly  developed 
$he  nature  and  necessity  of  respiration. 

f  This  is  proved  by  making  an  expiration  through  a  tube  containinj 
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Here  it  is,  that  the  purple  blood  parts  with  its  hydrogen, 
tvhich,  uniting  with  the  VITAL  AIR,  forms  —  the  humid 
vapour  that  issues  from  the  mouth  *. 

And  here  it  is,  that  the  dark  blood  (having  thrown  off 
hydrogen  and  carbon)  imbibes  the  VITAL  AIR,  which 
changes  its  purple  colour  to  a  hrilliant  red. 

T.  EXPERIMENTS  TO  PROVE  THAT  PURPLE  VENAL 
BLOOD  ABSORBS  OXYGEN  AIR. 

If  blood  be  taken  from  a  vein,  it  readily  separates  into 
2  parts,  a  thin  semi-transparent  fluid  called  serum,  and  the 
crassamentum,  floating  on  it. 

This  firm  substance  at  first  appears  of  a  dark  purple  co- 
lour inclining  to  black,  but  soon  it  assumes  on  its  upper 

surface  a  bright  scarlet  appearance^  resembling  the  blood 
contained  within  an  artery. 

To  prove  that  this  florid  colour  is  owing  entirely  to  the 
absorption  of  oxygen  air  (one  of  the  principles  of  common 
air).  Dr.  Thornton  enclosed  a  quantity  of  vital  air  in 
a  glass  receiver  inverted  over  quicksilver,  and  introduced 
into  it  4  ounces  of  blood  fresh  drawn  ffom  the  jugular  vein 
of  a  sheep :  the  blood  became  instantly  very  florid,  and 
the  quicksilver  seemed  to  ascend  a  little  in  the  receiver.  To 
ascertain  this  latter  circumstance,  he  repeated  the  same 
experiment  three  or  four  times  ;  the  change  of  colour  in 

lime-water,  which  will  become  instantly  turbid. — Or  if  black  blood  be 
confined  in  a  phial  containing  vital  air,  the  whole  of  that  air  will  he 
converted  into  jixed  air. 

*  This  you  may  prove  by  placing  venal  blood  in  vital  air,  when  the 
s>des  of  the  vessel  will  be  covered  with  large  drops  of  water. — Or  if  black 
biood  be  received  into  a  phial  containing  azotic  air,  ammoniac  will  be 
formed,  which  has  been  shewn  by  Bertholet  to  be  nothing  more  than  ̂ e/n 
drogen  combined  with  azof. 
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the  blood  was  always  Dery  sudden,  and  after  several  minutes 
the  quicksilver  ascended  two  or  three  lines,  and  the  blood 
encreased  in  weight. 

If  oil  be  spread  on  the  surface  of  the  blood,  which  will 
prevent  the  contact  of  air,  no  such  alteration  as  to  colour 
takes  place. 

Dr. Thornton,  who  turned  his  thoughts  much  to  this  sub- 
ject, discovered  that  venal  blood  not  only  assumed  a  bright 

vermilion  colour  when  exposed  to  oxygen  air,  but  gave  out 
carbon  and  hydrogen,  which  uniting  with  the  oxygen  air, 
formed  Jlxed  air  *  and  icaier  f,  which  was  found  on  the 
surface  of  the  quicksilver. 

II.  EXPERIMENTS  TO  PROVE  THAT   CRIMSON  ARTERIAL 
BLOOD   CONTAINS  OXYGEN  AIR. 

The  'arterial  blood  from  the  carotid  artery  of  a  sheep 
was  received  into  a  bottle  full  of  azotic  air.  The  blood 
from  a  bright  red  shortly  assumed  the  deep  colour  of  venal 
blood.  On  opening  the  bottle  the  next  day,  Dr.  Thornton 
found  the  azotic  air  which  it  bef  )re  contained  was  mixed 
with  oxygen  air,  so  that  an  animal  could  live  in  it,  and  a 
candle  burnt  in  it  for  near  two  minutes. 

This  experiment  proves  decisively  that  arterial  blood 
contains  oxygen  air,  and  that  as  soon  as  it  parts  with  this 
air  it  then  reassumes  the  true  venal  character. 

The  arterial  blood  of  the  carotid  artery  of  a  sheep  Was 

*  Charcoal  and  oxygen  air. 
The  presence  n't  fixed  air  is  ascertained  by  lime  water ;  for  water  dis- 

solves lime,  and  holds  it  suspended.  The  solution  then  appears  perfectly 
clear  and  bright.  If  any  fixed  air  comes  into  contact  with  the  water,  ̂ he 
earhonic  acid  seizes  on  the  lime,  and  makes  with  it  a  combination  insoluble 
in  wafer.  The  lime,  in  that  case,  is  visible  in  the  water.  Lime  water  is 
therefore  a  test  of  the  presence  of  fixed  ox  carhonic  acid  air. 

f  Hydrogen  and  oxy^en> 
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i-cceived  into  a  bottle  full  of  nitrous  air.  The  blood 

assumed  a  green  colour  *  upon  the  surface.  A  small  quan- 
tity of  greenish  serum  was  separated.  The  day  after,  on 

opening  the  bottle,  the  vapour  of  nitrous  acid  was  observed 
by  all  v/ho  were  present. 

Here  then  is  an  experiment  which  also  proves  the  pre- 
sence of  oxygen  air  in  the  arterial  blood ;  since  it  is  from 

this  circumstance  alone  that  it  is  capable  of  changing 
nitrous  air  into  nitrous  acid  t. 

III.  DR.  Goodwin's  experiment. 

But  that  no  possible  doubt  might  exist,  that  oxygen  air 
is  imbibed  hy  the  blood  in  the  lungs,  Dr.  Goodwin  opened 
the  chest  of  a  Uving  dog. 

The  LUNGS  and  HEART  were  then  exposed  to  view. 
The  blood,  which  was  driven  from  the  right  ventricle  of 

the  heart  into  the  pulmonary  artery  J,  appeared  of  a  dark 
venous  complexion. 

It  certainly  was  a  striking  spectacle  to  observe  the  Hack 
blood,  as  it  returned  from  the  lungs  by  the  four  pulmonary 
veins  §  of  the  lungs,  in  its  passage  to  the  left  auricle  of  the 
heart,  appear  of  a  bright  vermilion  colour. 

It  was  soon  found  necessary  to  inflate  the  lungs  by  arti- 
ficial means. 

If  at  any  time  this  was  intermitted,  the  blood  in  the  four 

*  Dr.  Girtanner  having  injected  some  nitrous  air  into  the  vein  of  a  do^, 
when  it  came  into  contact  with  the  common  air  admitted  into  the  lun^s, 
hitrous  acid  v/as  formed,  ar^d  the  lung's  assumed  in  consequence  a  green- 
nish  hue.    The  bioofi  returned  by  the  veins  to  the  heart  was  found  black, 

f  Vide  Sect.X.  p.S9.  An  account  of  Dr. Priestley's  forming^  Nitrous  Air, 
%  Vide  Map  of  the  Heart,  figure  (5). 

S  Vide  Map  of  the  Heart,  figures  (8),  (9),  (10),  (11). 
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pulmonary  veins  appeared  of  a  dark  purple  colour,  and  the 
left  division  of  the  heart  receiving  black  blood,  a  diminution 
of  the  pulsations  of  the  heart  and  arteries  took  place,  and 
in  a  little  time  all  their  actions  ceased. 

But  if  at  this  time  the  lungs  were  made  by  the  inflation 
of  common  air  alternately  to  collapse  and  distend ,  the  blood 
in  the  pulmonary  vessels  regained  its  former  crimson  colour, 
and  the  action  of  the  heart  and  arteries  was  excited  anew*  . 

Thus,  if  we  open  the  breast  of  a  frog,  and  stop  the  tra- 
chea, or  windpipe,  we  obsarve,  first,  its  pulmonic  blood 

florid,  and  the  heart  beating  strongly ;  secondly,  some  time 
after,  the  pulmonic  blood  has  become  of  a  dark  colour^  and 

the  heart's  motion  has  grown  languid ;  after  this,  the  pul- 
monic blood  becomes  black,  and  th€  pulsation  of  the  heart 

ceases ;  and,  lastly,  the  trachea  of  the  frog  being  untied, 
and  the  creature  allowed  to  breathe  again,  the  blood 
becomes  crimson,  and  the  heart  acts  with  its  pristine  vigour. 

SECTION  XIL 

THE   CIRCULATION  OF   THK  BLOOD. 

The  immortal  Harvey,  the  pride  of  our  country,  was 

the  discoverer  of  the  circulation  of  the  blood.  "Seeing,'' 

*  A  similar  experiment  to  this  was  performed  by  the  illustrious  Hook 
before  the  Royal  Society  au  hundred  years  ago,  when  an  animal,  whose 
heart  was  exposed  to  view,  was  kept  alive  a  whole  hour  by  the  inflation 
of  its  lungs.^  When  this  was  omitted,  the  heart  began  to  beat  slower,  and 
soon  ceased  all  action,  the  eye^  sunk,  and  the  animal  became  convulsed  } 
but  all  these  symptoms  disappeared  as  soon  as  the  lungs  became  again  in- 

flated with  air.  An  experiment  of  the  same  kind  is  also  related  by  the 
illustrious  John  Hunter,  which  shewed  most  evidently  the  connection  of 
respiration  with  the  colour  of  the  blood  and  action  of  the  heart.  Vide 
Hunter  on  Suspended  Animation,  in  vol.  ii.  of  our  work. 
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says  he,  "  that  the  blood  passed  from  the  arteries  in  abun- 
dance into  the  veins,  unless  these  were  to  empty  themselves, 

and  the  others  to  be  refilled,  that  ruptures  of  vessels  every 
where  would  take  place,  which  does  not  happen,  I  began  to 
conjecture,  there  must  be  a  circular  motion  of  the  blood  ; 
but  this  doctrine  was  so  new  and  unheard  of^  that  I  feared 
much  detriment  might  arise  from  the  e7ivy  of  some,  and 
that  a  number  would  take  part  against  me,  so  much  does 
custom  and  doctrine  once  received,  and  deeply  rooted, 
pervert  the  judgment.  However,  my  resolution  was  bent 
to  set  this  doctrine  forth,  trusting  in  the  candour  of  those 

who  love  and  search  after  truth.  '*  In  a  letter  to  professor 
Riolan  this  great  man  complains,  Since  the  publication  of 
the  circulation  of  the  blood,  almost  no  day  has  passed  in 
which  I  have  not  heard  both  good  and  evil  of  my  doctrine. 

Some  say  *  that,  this  babe  of  mine  is  worthy  to  be  fostered ; 
and  that  I  have  by  many  observations,  and  ocular  testi- 

mony, confirmed  the  circulation  of  the  blood.  *  Others 
think  '  that  it  is  not  as  yet  sufficiently  illustrated,  and 
free  from  objections  and  others  again  cry  out,  *  that  I  have 
affected  a  vain  commendation  of  myself  from  dissecting 
of  living  animals,  among  which  they  deride  my  having 
made  mention  of  frogs,  mice,  and  other  such  contemptible 
creatures,  and  do  not  refrain  from  the  most  opprobrious 

language. '  It  cannot  be  helped, "  adds  Harvey,  "  but 
that  dogs  will  bark,  and  cynics  pretend  to  mix  with  philo- 

sophers, but  I  shall  take  special  care,  that  they  do  not  bite, 
and  destroy  with  their  dogs  teeth  the  very  marrow  of  truth. 
They  rail  against  me,  because  I  do  not  answer  the  surfeits 
they  have  belched  up.  Detractors,  mimics  of  men;  let 
them  know,  that  I  never  intend  to  read  works  that  can 
have  nothing  of  solid  sense  in  them,  much  less  should  I  es- 

teem them  worthy  of  an  answer.  It  would  be  unworthy 
of  me  to  return  opprobrious  language  for  theirs.    I  shall 
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do  better,  for  /  will  overcome  opposition  hy  truth ;  and  li' 
they  will  consider  with  me  the  anatomy  of  the  vilest  insect, 
they  will  find  a  Gor>  equally  in  the  humbler,  as  in  the 
higher  works  of  creation. 

Such,  however,  was  the  power  of  prejudice,  that  it  is 

observed  by  Harvey  **that  no  physician  passed  the  age  of 
forty  believed  in  his  doctrine,"  and  it  is  a  known  and 
melancholy  fact,  that  his  practice  declined  from  the  mo- 

ment he  published  this  ever  memorable  discovery. 

"  The  ueic  doctrine  at  last  getting  into  some  vogue,  the 
senior  physicians,"  says  Malpighi,  "  were  inflamed  to  such 
a  pitch  at  Bononia,  that  in  order  to  root  out  heretical  ibno- 
vations  in  philosophy  and  physic,  they  endeavoured  to  get 
an  act  passed,  whereby  every  graduate  should  be  obliged 
to  take  the  following  additional  clause  to  his  solemn  oath 

on  receiving  his  degree ;  *  You  shall  likewise  swear  that  you 
icill,  loith  all  your  might  (pro  toto  tui  posse)  preserve  and 
defend  the  doctrines  of  Hippocrates,  Aristotle,  and  Galen, 
ichich  are  taught  in  this  university,  and  have  heen  approved 
of  during  a  long  series  of  ages  ;  and  that  you  will  not  permit 
their  principles  and  conclusions  to  be  overturned  hy  any 

person  whatsoever.* 
It  may  be  useful,"  writes  the  justly  celebrated  Dr. 

Hunter,  "as  well  as  entertaining,  to  rematk,  that  improve^ 
ments  in  medicine  have  always  been  among  men  an  object 
of  contention.  A  little  reflection  on  human  nature  will 
shew  that  vanity  is  the  principal  source  of  this  absurdity. 
All  men  wish  to  be  respectable  ;  and  most  of  them  to  pass 
in  the  world, /or  what  they  are  not ;  for  being  so  very  acute, 
Judicious,  and  learned,  as  to  need  no  new  instructions.  Hence 
professors  assume  a  decided  and  dicratoria]  cbaiacter, 
affecting  to  have  gone  to  the  bottom  of  every  thing,  and 
to  have  overcome  every  difficulty,  either  by  the  iiatufa!  pow- 

ers of  their  understandings,  or  by  the  severity  of^their  studiei^ 
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^and  perseverance  in  the  pursuit  of  knowledge.  Old  meU^ 
besides,  can  seidoni  bear,  what  they  think  an  inversion  of 
the  natural  order  or  things,  that  younger  persons  should 
instruct  them.  Of  all  men,  teachers  of  every  kind  bear 
this  with  most  impatience.  For  that  reason  we  see,  in  fact, 
lhat  the  seniors  of  schools,  colleges,  and  public  foundations^ 
have  generally  been  the  most  obstinate  in  shutting  out  lights 
and  claiming  a  birth-right  fot  opinions,  as  for  property.  It 
is  easy  to  see  that  such  men  will  resist  new  doctrines  with 
more  obstinacy  than  the  rest  of  mankind,  perhaps  with 
inveteracy,  in  proportion  as  the  doctrines  6«re  well  founded 
and  readily  credited.  They  will  be  sensible  that  many 
persons  who  embrace  the  new  opinion,  will  call  to  mind 
many  looks  of  importance,  and  expressions  of  vanity,  which 

must  now  appear  truly  contemptible  "  Dr.  Harvey,  a  few 
years  before  his  death,  had  the  happiness,  however,  to  find 
the  clamours  of  ignorance,  envy,  and  prejudice,  silenced  ; 
and  professional  men  grew  at  last  ashamed  to  own,  that 
they  had  ever  combated  or  disbelieved  the  circulation  of 
the  blood. 

The  doctrine  taught  by  Harvey  is, 
That  all  the  veins  of  the  body  falling  into  two  trunks^. 

viz.  the  ascending  (1),  and  descending,  cav.m  (2),  empty 
themselves  into  the  right  auricle  bf  the  heart  (3).  The 
right  auricle  unloads  into  the  rii(ht  ventricle  of  the  heart 
{4),  which  throws  the  blood  through  the  pulmonary  artery 
(5)  into  the  lungs,  by  its  two  branches  (0)  (7)^  which  go  to 
the  right  and  left  lobes. 

From*  the  lungs  the  blood  is  brought  back  by  the  four 
pulmonary  veins  (8),  (^),  (10),  (11),  into  the  left  auricle 

(12),  and  from  thence  i't  passes  into  the  leil  veiitricle  (13), 
by  which  it  is  distributed  through  the  body  by  means  of  the 
«orfa  (14),  and  its  branches.    These  terminate  m  the  veins 

Vol.  L  1 
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of  the  body,  whieh  collect  the  Wood  and  bring  it  back  to 
the  heart  by  the  two  cac(E  (\)  (2).    Or,  in  other  worda. 

That  the  heart  is  divided  into  9,  parts  by  a  longitudinal 
fleshy  separation.  These  2  parts  are  formed  into  2  cavities 
by  a  laternal  memhrayious  valvular  separation. 
The  veins*  enter  the  2  upper  cavities^  or  auricles,  and  the 

arteries  f  go  out  from  the  2  lower  cavities  or  ventricles. 

When  the  at^ric/e^"  contract,  the  blood  is  driven  into  the 
ventricles ;  and  when  these  contract,  it  is  forced  into  the  ̂ 
arteries. 

Then  commences,  in  fact,  the  double  circulation  of  the 
blood. -r-The  arteries  +  contract,  and  the  blood  flows  from 
the  right  division  of  the  heart  through  the  lungs,  to  enter 
the  left  division  of  the  heart  : — and  from-  the  left  division 
of  the  heart,  the  blood  passes-  thro  ugh  the  various  parts  of  - 
the  body  to  enter  again  the  right  division  of  the  heast. 

Such  indeed  are  the  admirable  organs  destined  foe  the 
circulation  of  the  blood.  But  how  greatly  does  this  imper- 

fect sketch  fall  short  of  the  reality !  How  incapable  are 
these  outlines  of  expressing  the  beauties  of  this  noble 
subject! 
^  In  a  whale  the  aorta  is  of  the  size  of  the  arch  in  London 
bridge,  and  the  blood,  flows  through  it  with  equal  impetu- 

osity. It  is  calculated  that  the  whole  mass  of  blood  per- 
vades every  part  and  returns  to  the  heart,  every  half  liour 

day  and  night  l 

■ ,  There  is  in  the  Consideration  o?  the  organs  performiRg" 
the  circulation  of  the  blood,  an  air  of  grandeur  that  sdz<?s 
forcibly  on  the  niind,  and  penetrates  it  with  the  highest, 
admiration  + 

*  Viz. -the  lu'Q  vence  ca;\r,  nuci  u.c j'u{(r /inliniinary  rei/is.'  .  ; 
t  Viz.  the  aorta,  and  tlie  j'ulmonari/  arferi/.    Vide  AXap  of  the  Heart, 
t  When  the  C()i(!uretl  plates  of  thi'  hi:a'L  of  the  ̂ iatural  size  (these  jcpre- 

sent  the  front  and  back  view  of  the  heart  with  the  •  pulmonary  vesselyf 







115 

Far  less  magnijicent  in  their  plans,  less  skilful  in  the  exS^ 
cution  of  them,  hydraulics  offer  us  but  faint  images  oi  this 
miracle,  in  those  machines,  by  means  of  which  water  is 
distributed  into  every  quarter  of  a  great  city. 

The  works  of  the  creator  mus*t  be  compared  to  the 
emanations  of  the  same  infinite  mind,  E\ier  like  himself, 
he  has  impressed  on  all  his  productions  a  character  of 
nobleness  and  excellence,  which  demonstrate  ihdv  divine 
original! 

were  shewn  to  that  great  architect  Sir  V/illiara  Chambers,  and  the  Circu'^ 
lation  there  explained  was  read  by  him,  he  held  up  his  hands  with  astonish- 

ment and  admiration.  These  two  superb  plates,  with  explanations,  are 
published,  and  sold  by  Sherwood  and  Co.  at  ten  shillings  and  sixpence.—* 
Mr.Cruikshank,  in  his  public  lectures,  always  exhibits  them  to  his  pupils, 
recommending:  them  in  the  strongest  terms.  They  are  the  commence- 

ment of  a  series  of  anatomical  plates  of  the  size  and  coloiir  of  life,  or  parts, 
injected,  and,  as  being  more  permanent  and  cleanly  than  the  real  .subject^ 
ifvill  meet,  we  trust,  with  the  countenance  of  the  public  at  large. 
Numbers  III  and  IV,  exhibiting  the  interior  structure  of  the  heart,  are 

now  in  the  hands  of  the  Engraver,  and  will  be  speedily  published ;  also 
Numbers  V  and  VI,  shewing  the  nerves  of  the  heart,  and  Number  VII, 
shewing  the  heart  and  lungs  in  their  natural  situation,  when  they  first 
present  themselves  to  our  view.  This  most  useful  and  magnificent  work 
will  be  comprised  in  about  twenty  numbers,  exclusive  of  the  muscles  and 
ligaments.  The  bones  are  not  comprehended,  being  best  learnt  by  the  : 
skeleton. 

Such  was  the  note  in  the  early  editions  of  the  Philosophy  of  Medicine ; 
but  these  anatomical  plates,  meeting  with  "no  suitable  encouragement, 
were  not  continued  ;  but,  on  the  same  scale  and  plan,  picturesque  Bota- 

nical Coloured  Plates  to  a  New  Illustration  of  tJie  Sexual  System,  were 
adopted  and  completed,  which  the  great  Doctor  Darwin,  in  his  Ph^tologia, 
says,  "  have  no  equal;"  yet  Doctor  Thornton  still  hopes,  that  he  may  be 
enabled  to  resume  this  early  project,  and  for  which  the  names  of  sub- 

scribers will  be  received  by  Cox,  St.  Thomas's-street,  Borough  5  Under- 
wood, Smithfieid  ;  and  Callow,  Crown-court,  Names  oaly  received.— 

The  price  of  each  Number  is  ten  shillings. 
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SECTION  XIIL 

ON  THE    PULSATION   OF  THE   HEART   AND  ARTERIES 
AS  DEPENDANT  UPON  VITAL  AIR. 

"  Hinc  quoque  apparet  sanguinis  principalitas,  quod  pulsus 
ex  eo  ortum  ducat,  Nec  sanguis  solum  pars  primigenia  et 
principalis  dicendus  est,  quod  ab  eo  motus  pulsusque  priu- 
cipium  orietur;  sed  etiam  quia  in  eo  primum  calor  anU 
mails  innascitur,  spiritus  vitalis  ingeneratur,  et  anima  ipsa 
consistit,"    Harv.  Exer.  51. 

"  Hence  also  appears  the  pre-eminence  of  the  blood,  that 
the  pulsation  of  the  heart  Q.x\d* arteries  owes  its  origin  to  it. 
Nor  is  the  blood  to  be  called  thej^V^^  mover  and  pre-eminent 
for  this  alone,  but  because  from  it  springs  the  vital  heat, 

the  animal  spirits,  and  life  itself.''*    Harvey's  51st  chapter. 
How  infinitely  near  does  the  immortal  Harvey  approach 

the  truth,  and  yet,  I  believe,  he  had  not  the  most  distant 
conception,  that  OXYGEN  AIR  was  the  principle  from 
whose  benign  influence  all  these  wonderful  phenomena 
arise. 

It  is  the  knowledge  of  air,  and  aerial  fluids,  that  has 
brought  to  light  all  the  beautiful  discoveries  which  modern 
physiology  can  boast  of. 

In  the  last  sec|:ion  it  was  shewn,  how  the  blood  was  a 
fluid  of  a  rich  vermillion  colour  in  the  arteries,  and  of  a 
strong  purple  colour  in  the  veins.  When  Dr.  Goodwin 
opened  the  thorax  of  a  living  dog,  the  lungs  being  col- 

lapsed, the  heart  soon  ceased  to  play,  the  animal  then 
languished,  and  seemed  expiring,  but  was  revived 
again  when  air  was  blown  into  his  lungs:  then  began 
again  the  motion  of  the  heart ;  the  blood  receiving  the 
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stimulating  influence  of  vital  air,  acted  on  the  left  side  of 

the  heart,  and  the  right  side  moved  in  sympathy*,  and 
the  circulation  was  excited  anew,  and  life  continued.  Now, 
this  change  in  the  motion  of  the  heart  happening  so  plainly 
from  access  of  air,  is  a  circumstance  of  the  most  interest- 

ing nature,  and  obliges  us  to  look  into  the  doctrines  of 
chemistry  for  the  solution  of  a  phaenomenon  to  which 
there  is  in  the  whole  animal  oeconomy  nothing  to  be 
compared. 

On  this  occasion  it  is  obvious  to  remark  the  importance 
of  the  LUNGS.  We  perceive  that  the  blood,  every  time  it 
is  returned  to  the  right  'ventricle  of  the  heart,  is  directly 
dispersed  through  the  lungs,  and  immediately  reconveyed 
to  the  heart,  before  it  is  permitted  to  begin  a  new  circu- 

lation ;  I  may  add  before  it  is  capable  of  performing  a  new 
circulation :  for  had  there  been  no  real  necessity,  we  may 
boldly  assert,  this  operation  of  the  blood  passing  from  the 
right  side  of  the  heart  through  the  lungs  to  the  left  would 
never  have  taken  place.  In  the  study  of  Nature,  through- 

out all  her  works,  however  complex  the  machine,  the  utility 
of  each  part  ever  claims  the  admiration  of  the  speculative 
mind.  This  observation  is  beautifully  illustrated  on  the 
present  occasion  ;  and  I  believe  it  will  be  admitted  by  every 
one,  that  the  blood,  after  having  performed  one  round 
throughout  the  animal  ceconomy,  undergoes  some  new 
and  important  change,  in  its  transit  through  the  lungs, 

*  It  maybe  objected,  that  the  right  side  of  the  heart  pulsates,  although 
it  receives  only  venal  hlood.  To  solve  this  difficulty  we  are  oblig^ed  to  use 
the  word  sympathy;  thus  if  the  nostrils  be  irritated,  the  muscles  of  the 
diaphragai  are  thrown  into  spasmodic  action,  and  an  irritation  of  the  sto- 

mach brings  into  action  all  the  abdominal  muscles.  Thus  a  disease  of  the 
kidney  is  marked  by  a  numbness  along  the  thigh,  a  gall  stone  by  vomiting, 
and  a  disease  of  the  liver  by  pain  on  the  scapul^.  Of  the  cause  of  this 
connexion  we  are  ignorant,  and  therefore  are  reluctantly  obliged  to  have 
recourse  to  the  term  sympathy. 
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essentially  requisite  to  support  a  second  circulatmi.  This 
change  is  certainly  the  oxygenation  of  the  blood,  and  we 

should  expect,  if  oxygen  be  the  natural  stimulus*  to  the 
heart  and  arteries,  that  their  pulsation  would  be  in  pro- 

portion as  the  blood  had  access  to  this  principle.  That 

this  is  really  the  case,  appears^from  the  following  experi- 
ment, made  before  a  most  respectable  society  of  gentle- 

men, who  met  once  a  week  at  Dr.  Higgins's,  for  the  pur- 
pose of  making  philosophical  experiments, 

"  Although  Mr.  Taylor  was  not  more  than  22  years  of 
age,  his  natural  pulse  was  only  64  previous  to  the  experi- 

ment we  are  about  to  relate.  During  the  inhalation  of  19 
pints  of  oxygen  air,  his  pulse,  as  Dr.  Higgins  remarked, 
was  quickened  to  90  heats  in  a  minute,  and  was  consider- 

ably increased  in  fulness  and  strength*  The  vessel  being 
immediately  charged  again  with  19  pints  of  pure  oxygen 
gas,  he  respired  these  also,  and  consumed  them  entirely 
in  six  minutes.  His  pulse  was  in  consequence  increased 

to  120  heats  in  a  minute,  and  was  vigorous  withal  f." 
Similar  have  been  the  observation  upon  persons  in  states 

of  disease  breathing  a  superoxygeaated  air  J. 

*  As  a  negative  proof,  we  have  those  experiments  wliere  persoKs  have 
breatbed  a  reduced  atmosphere.  "  One  consumptive  patient,  contrary  to 
my  judgment,"  says  Dr.  Beddoes,"  used  to  inhale  at  times  air  wholly  de- 

prived of  oxygen.  During  this  process  i  have  felt  the  pulse. nearly 
*  obliterated.^  He  loved  to  indulge  in  it,  and  describes  the  incipient  in- 

sensibility produced  on  him  as  a  state  highly  delightful."  VideDr.  Bed- 
does's  Observations,  p.  30. 

See  Minutes  of  the  Society  for  Philosophical  Experiments,  by  Dr, 
Higgins,  p.  146. 

X  Vide  the  collection  of  casesj  where  the  gases  were  applied,  at  the  eiaid 
of  this  work. 
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SECTION  XIV. 

ON  THE  VITALITY  OF  THE  BLOOD. 

The  intimate  connection,  which  subsists  betwixt  the 
hfe  of  man,  and  the  air  he  breathes,  was  entertained  in 
the  remotest  ages.  Some  even  suppose  that,  speaking 

of  the  creation,  when  Moses  says,  "  Gob  breathed  into 
**  man  the  breath  of  life,''  he  alkides  to  this  intimate 
union,  and  that  *'  in  the  image  of  God  created  he  man," 
relates  more  particularly  to  the  union  of  soul  and  body. 

Hence  the  injunction  to  the  Jews  in  Leviticus  against 

eating  blood,  "  for  the  blood  of  the  animal  is  the  life 
thereof."    Thus  Virgil  says  in  the  Mneid, 

Vitam  cum  sanguine  fudit. 

And  again, 
XJn&  eademque  via  sangtiisque  animusque  sequufiter. 

And  speaking  of  the  death  of  Rhoetus,.the  poet  again  says, 

Purpuream  vomit  ille  animani. 

It  would  be  tedious  to  quote  all  the  suggestions  of  this 

sort  entertained  by  the  ancient  physicians  *. 
The  immortal  Harvey  must  be  considered  as  the  chief 

among  the  moderns  who  introduced  the  apparently  strange 
doctrine  of  the  vitality  of  the  blood.  He  concludes  his 
fifty-second  dissertation  with  these  memorable  words : 

Inde  conckidimus  sanguinem  per  se  vivere.'*    "  Hence 

*  Have  the  ancients  named  the  arteries  from  as^,  th^  air,  supposing*, 
I  suspect,  these  to  carry  the  air  to  the  living  body  along  with  the  blood, 
which  moslern  physiology  has  particuiariy  confirmed  ? 
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"  we  conclude  that  the  blood  lives.'*  This  opinion  of 
the  vitality  of  the  blood  was  however  neglected,  until  it 
was  revived  by  John  Hunter  *,  who  taught  in  his  lec- 

tures, that  the  jtuids  as  well  as  the  solids  were  possessed 
of  the  principle  of  life.  *'  That  the  blood  has  life^  is  an 
opinion,"  say  he,  "  that  I  have  started  above  thirty  years, 
and  have  taught  it  for  near  twenty  years  in  my  lectures; 
it  does  not  therefore. conie  out  at  present  f  as  a  new  doc« 
trine,  but  has  had  time  to  meet  with  considerable  oppo- 

sition, and  also  to  acquire  its  advocates.  To  conceive,  that 
the  blood  is  endowed  with  ///e,  while  circulating,  is  per- 

haps a  stretch  of  the  mind  ;  but  the  difficulty  arises  merely 
from  its  being  a  fluids  the  mind  not  being  accustomed  to 
the  idea  of  a  living  fluid.  Let  us,  however,  weigh  the 
question  well,  for  it  is  not  less  difficult  for  a  man  born  in 
the  West  Indies  to  conceive  water  as  a  solid.  I  recolject  a 
person  from  Barbadoes,walking  out  with  me  early  one  frosty 

*  Hunter,  like  FIarvey,  presents  us  with  many  indications  of  a  grestt 
and  original  mind :  he  had  acute  discernment,  unwearied  application, 
original  remark,  bold  inquiry,  and  a  clear,  forcible,  and  manly  reasoning-, 
and  his  name  is  deservedly  illustrious  on  accovint  of  the  many  observation 
and  improvements  he  made  in  anatomy  and  physiology :  and  every  one 
who  considers  the  surprise  which  his  doctrines  excited  among  medical 
men  of  his  day,  and  the  strong  opposition  they  met  with,  will  allow  that 
the  opinions  he  held  were  novel,  or  appeared  at  that  time  new,  which  en- 

titles him  to  the  first  rank  in  the  class,  of  eminent  discoverei's,  ancient  07 
modern.  The  doctrines  of  Fncwmaiic  Medicine,  a  most  extraordinary  cir- 

cumstance! may  be  found  throughout  his  works,  and,  like  meteors,  they 
often  shine  forth  amid  the  thick  gloom  that  then  pervaded  physiology.—- 
Once,  speaking  to  the  author  of  this  work  on  the  subject,  Hunter  said, 
"  Whoever  shall  hereafter  investigate  the  operation  of  the  dephlogisticated 
"<  (Vital)  and  other  e,irs,  in  the  animal  ceconomy,  apply  the  same,  and 
*'  will  pursue  my  ideas  of  the  vitality  of  the  blood,  he  will  become  a 
"  benefactor  to  mankind,  and  his  name  will  be  immortal." 

-f-  Vide  his  Work  on  the  Blood,  from  v;hich  this  sect,ion  is  taken  ncai'Ij'- r^crhaihn. 
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morning,  and  I  observed  to  him  '  It  was  a  frost.'  He  im- 
mediately caught  up  the  strange  word  frost,  and  asked  me 

how  I  knew  it  was  a  frost.  *  Because,'  says  I,  *  I  see  ice." 
He  asked  '  where.'  Having  shewn  him  an  icicle,  he  could 
not  believe  it  had  been  water,  and  put  his  finger  upon  it, 
and  with  such  caution,  as  bespoke  a  mind  ignorant  of  what 
he  had  to  meet;  and  feeling  resistance  he  drew  his  hand 
back  ;  then^  looking  at  the  ice,  he  grew  more  bold,  broke  it, 
examined  it,  saw  it  melt,  and  believed  it  to  have  been 
water.  Thus  when  all  the  circumstances  attending  the 
blood  are  fully  considered,  the  idea  that  it  possesses  life 
will  be  easily  comprehended. 

"  First,  living  matter  has  the  power  of  resisting  p-utre' 
faction.  Our  ideas  of  life  have  been  too  much  connected 
with  organic  bodies,  and  principally  those  endowed  with 
visible  action,  hence  it  requires  some  reflection  to  be  con- 

vinced, that  these  circumstances  are  not  inseparable.  I 

was  led,"  says  the  illustrious  Hunter,  to  this  notion  in 
the  year  1756,  when  I  was  observing  the  process  of  incu-* 
bation.  I  then  noticed,  that  whenever  an  egg  was  hatched, 
the  yolk  was  always  perfectly  sweet  to  the  very  last;  and 
that  part  of  the  albumen,  which  is  not  expended  \ti  the 
growth  of  the  animal,  some  days  before  hatching,  was  also 
sweet,  although  both  were  kept  in  a  heat  of  103°  in  the 

hen's  egg  for  three  weeks,  and  in  the  duck's  for  four.  I 
observed,  however,  that  if  an  egg  did  not  hatch,  it  became 
putrid,  like  other  dead  animal  matter.  It  is  thus  with  the 
blood:  while  aliv^  in  the  body,  at  the  temperature  of  97, 
it  resists  putrefaction  ;  but  when  drawn  from  a  vein,  it  then 
putrefies  like  other  dead  animal  matter. 

"  Secondly,  living  matter  has  the  power  of  resisting  the 
operation  of  cold.  Having  put  a  new  laid  egg  into  a  cold 
about  0,  I  imagined  that  the  preserving  povi'er  of  life  was 
destroyed  by  such  a  degree  of  cold.    I  then  put  this  dead 
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egg,  as  I  shall  call  it,  with  one  newly  laid,  into  a  freezing 
mixture.  The  former  was  frozen  seven  minutes  before 
the  other. 

"  A  new  laid  egg  was  put  into  a  cold  of  15°,  it  took 
half  an  hour  before  it  was  frozen,  but  when  thawed,  the 
same  being  placed  under  similar  circumstances,  took  only 
a  quarter  of  an  hour,  and  the  same  experiment  was  re- 

peated with  nearly  the  same  result. 

"  Similar  experiments  were  made  with  the  Mood.  After 
a  portion  of  blood  had  been  frozen,  and  then  thawed,  it 
has  again  been  frozen  with  a  similar  quantity  of  fresh 
blood  drawn  from  the  same  person,  and  that  which  had 
undergone  this  process,  froze  again  much  sooner  than  fresh 
blood. 

"  I  observed,  in  like  manner,  that  the  sap  of  trees  would 
freeze  at  32°  when  taken  out  of  the  vessel  of  the  tree,  but 
the  same  was  not  frozen  when  the  heat  of  the  tree  stood 

often  so  low  as  27°. 
"  Third  1}%  the  blood  obeys  the  same  laws  as  the  livin 

solids.  The  following  experiments  were  made  on  livin 
muscles,  to  see  how  far  the  contractions  of  living  muscles 
after  having  been  frozen,  corresponded  with  the  coagulatio 
of  the  blood. 

"  From  a  straight  muscle  in  a  bullock's  neck,  a  portio 
three  inches  in  length,  was  taken  out  immediately  after  a 
animal  had  been  knocked  down,  and  was  exposed  to  a  col 
below  0,  for  fourteen  minutes.    At  the  end  of  this  time 
was  frozen  exceedingly  hard,  was  become  white,  and  was 
two  inches  long.    It  was  now  gradually  thawed,  and  in 
about  six  hours  after  thawing,  it  was  contracted  so  as  to 
be  only  one  inch  in  length.    Here  then  were  the  juices  of 
muscles  frozen,  so  as  to  prevent  all  power  of  contraction  in 
their  fibres,  without  destroying  their  life,  but  when  thawed, 
they  shewed  the  same  contractile  power  as  before. 
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This  is  exactly  similar  to  the  freezing  of  hlood  too 
fast  for  its  coagulatiorj,  which,  when  thawed,  does  after- 

wards coagulate.  To  prove  this  by  experiment,  I  took  a 
thin  leaden  vessel,  with  a  flat  bottom,  of  some  width,  and 
put  it  into  a  cold  mixture  below  0,  and  allowing  as  much 
blood  to  run  from  a  vein  into  it  as  covered  its  bottom. 
The  blood  froze  immediately,  and  when  thawed,  became 
fluid,  and  coagulated,  I  think,  as  soon  as  it  would  have 
done  had  it  not  been  frozen. 

"  In  the  spring  of  1776,  I  observed,  that  the  cocks  at 
my  country  house  had  the  combs  smooth  with  an  even 
edge,  and  not  so  broad  as  formerly ;  appearing  as  if  nearly 
one  half  had  been  cut  off.  Having  inquired  into  the  cause 
of  this,  my  servant  told  me,  that  it  had  been  common 
during  that  winter.  He  observed  that  the  comb  of  one 
cock  being  frost-bitten,  had  entirely  dropt  off.  I  endea- 

voured to  try  the  solidity  of  his  remark  by.  experiment.— =■ 
I  attempted  to  freeze  the  comb  of  a  very  large  cock,,  and 
succeeded  in  freezing  the  serrated  edges,  which  were  fully 
half  an  inch  in  length.  The  frozen  parts  became  white 
and  hard,  and  when  cut  through,  neither  did  it  bleed,  nor 
the  animal  shew  any  signs  of  pain.  I  next  introduced 

into  the  frigorific  mixture  one  of  the  cock's  wattles,  which 
was  very  broad  and  thin.  It  froze  very  readily,  and  upon 
thawing  both  the  frozen  parts  of  the  comb  and  wattle, 
they  became  warm,  but  were  of  a  purple,  colour;  the 

wound  in  the  comb  now'bled  freely ;  both  comb  and  wattle 
recovered  perfectly  in  about  a  month,  the  natural  florid 
colour  increased  gradually,  until  the  whole  had  acquired 
an  healthy  appearance. 

"  Finding  that  freezing  both  the  solids  and  the  hlood  m 
them  did  not  destroy  the  life  in  either*,  nor  the  future  kctions^ 

*  Leeches  may  be  frozen  qirite  stiff  in  iccj  and  when  gradually  thawet!^ 
they  become  as  Yivacious  gis  ever. 
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of  the  vessels,  and  that  also  it  did  not  prevent  the  blood 
fiom  recovering  its  fluidity,  I  conceived  that  the  life  of 
both  solids  and  fluids  are  similar,  and  v^hat  will  effect  the 
one,  will  effect  the  other  also,  though  probably  not  in  an 
equal  degree ;  for  in  these  experiments  the  blood  was  under 
the  same  circumstances  as  the  solids,  and  retained  its  life  ; 
that  is  to  sa3%  when  the  solids  and  blood  were  frozen,  and 
afterwards  thawed,  they  both  afterwards  were  capable  of 
carrying  on  their  functions,  and  were  not  rejected  as  ex- 

traneous bodies. 

"  It  is  to  me  somewhat  astonishing,  that  the  idea  of  the 
vitality  of  the  blood  did  not  early  strike  medical  inquirers, 
considering  the  stress  which  tbey  have  laid  on  the  appear- 

ance of  this  fluid  in  diseases;  since  this  fluid  was  expres- 
sive of  disease  more  than  any  other  part  of  the  animal 

oeconomy,  and  yet  all  these  changes  must  have  arisen 
from,  what  shall  I  term  it?  a  dead  animal  fluid,  on  whicli 
disease  had  such  an  extraordinary  power. 

"  While  the  blood  is  circulating,  we  know  it  has  the 
power  of  preserving  its  fluidity.  Tliis  is  not  produced  by 
motion  alone,  for  in  torpid  animals,  when  almost  in  a 
state  of  death  during  the  winter,  when  the  blood  is  mov-^ 
ing  with  extreme  slowness,  and  would  appear  to  preserve; 
simply  animal  life  through  the  whole  body,  the  blood  doesS 
not  coagulate. 

'**  Now,  as  the  coagulation  of  the  blood  appears  to  be^ 
that  process  which  may  be  best  compared  with  the  action 
of  life  in  the  solids,  we  will  consider  this  property  a  little! 

further,  and  see  if  this  power  of  coagulation  can  be  de-' 
stroyed  ;  if  it  can,  we  shall  next  inquire,  if  by  the  same 
means  life  is  destroyed  in  the  solids,  and  if  the  phaenomena 
are  nearly  the  same  in  both. 

As  the  heat  of  120  degrees  excites  the  blood  to  coa- 
pilate,  I  wished  to  try  how  far  muscular  contraction  wa* 
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similar  in  this  respect.  I  took  a  piece  of  a  muscle  from  a 
sheep  newly  killed,  and  put  it  into  water  heated  to  120 
degrees,  when  it  Contracted  directly,  so  as  to  become  hard 
and  stiff. 

"  Animals  killed  by  lightning,  and  also  by  electricity, 
have  not  their  muscles  contracted,  in  such  cases  the  blood 
does  not  coagulate.  I  saw  two  deer,  who  were  hunted 
until  they  dropt  down  and  died  ;  in  neither  did  I  fmd  the 
muscles  contracted,  nor  the  blood  coagulated.  Blows  on 
the  stomach  kill  immediately  ;  and  the  muscles  do  not  con- 

tract, nor  does  the  blood  coagulate, 

"  In  the  West  India  islands  they  kill  their  poultry  with 
vegetable  poisons,  in  order  to  render  them  tender  without 
keeping,  in  which  case  the  blood  does  not  coagulate.  For 
the  same  reason,  the  expedient  was  devised  to  satisfy 
shameful  gluttony,  namely  the  flogging  of  animals  to 
death. 

*•  The  general  debility,  and  laxity  of  the  muscles, 
brought  on  after  repeated  venesection,  and  the  great  pro- 

stration of  strength,  and  even  death,  produced  by  hae- 
morrhage, when  the  evacuation  of  the  blood  is  considerably 

and  suddenly  made,  must  be  considered  as  a  strong  proof, 
added  to  the  thin  state  of  the  blood,  of  the  living  principle 
being  inherent  in  the  blood,  and  of  its  having  a  similar 
nature  as  the  muscular  fibres. 

**  On  the  contrary,  in  diseases  where  the  action  of 
the  heart  was  going  on  very  strong,  the  muscles  after 
death  contract  strongly,  and  the  blood  strongly  coagu- 

lates. This  coincidence  of  coagulability  in  the  fluids,  and 
contractility  in  the  solids,  that  is,  both  shortening  their 
dimensions,  and  being  obedient  to  the  same  laivs,  clearly 
proves  that  they  both  depend  on  the  same  cause. 

"  The  living  principle,  therefore,  in  the  blood,  which  I 
endeavoured  to  shew  to  be  similar  to  the  living  principle  in 
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the  solids,  owes  its  existence  to  the  same  matter  which 
belongs  to  the  other,  which  is  the  materia  vitce  diffusa,  of 
which  every  part  of  an  anirnal  has  its  proportion  ;  it  is  as  it 
were  diffused  through  the  Vv'hole  solids  ?Lnd  fluids,  making  a 
necessary  constituent  part  of  them,  and  forming  with  them 
a  perfect  whole  ;  giving  to  both  the  power  or  susceptibility 
of  impression ;  and,  from  their  construction,  giving  them 

consequent  reciprocal  action." 

SECTION  XV. 

THE   VITALITY   OF  THE    BLOOD   IS   DERIVED  PROM 
THE  AIR. 

"  The  life  of  the  animal  then,"  says  Hunter,  "  arises 
from  the  blood;  but  the  /^/ooc?  itself  must  be  kept  alive^ 
Whence  then  the  life  of  the  blood  9 

*'  To  accomplish  this  it  must  have  motion  to  and  from, 
the  heart;  from  the  heart  it  is  supersaturated,  if  I  may  be 
allowed  the  expression,  with  the  living  principle,  with 
which  it  parts  as  it  visits  tlje  different  portions  of  the 
body. 

"  This  litwig  principle  in  the  blood,  which,  says  Hunter, 
I  have  endeavoured  to  shew  was  similar  to  the  living 
principle  of  the  solids,  owes  its  existence  to  the  same  matter 
which  belongs  to  the  other,  and  is  that  principle  of  which 
every  part  of  an  animal  has  its  portion ;  it  is  diffused 
through  both  solids  and  fluids,  making  a  necessary  consti- 

tuent part  of  them,  and.forming  the  perfect;  whole,  giving 
them  both  the  power  of  preservation  from  putrefaction, 
and  from  cold,  and  susceptibility  of  impression,  which  keeps 
up  the  harmony  betwixt  the  fluids  and  solids,  and  accounts 

for  that  reciprocal  influence  which  each  has  on  the  other." 
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"  The  materia  mice  diffusa^  this  universal  living  principle^ 
is  not,  I  conceive,  derived  from  the  energy  of  the  hrain,  or 
from  nerves,  for  if  nerves,  either  of  themselves,  or  from 
their  connection  v^ith  the  brain,  gave  vitality  to  our  fluids 
and  solidsjhow  should  the  circulation  continue,and  the  solids 
be  alive,  after  a  nerve  was  destroyed?  or  still  more  after 
paralysis  ?  for  the  limbs  continue  alive,  blisters  draw% 
wounds  heal,  parts  are  nourished,  though  robbed  of  volun- 

tary .action  and  feeling  ;  but  deprive  them  of  their  blood , 
by  tying  the  arteries,  and  the  parts  immediately  mortify. 

"  We  are  come  now  more  particularly  to  the  consider- 
ation, Whence  this  living  principle  9 

"  We  are  led  by  daily  experience  to  observe,  that  the 
dark  blood  taken  from  a  vein  becomes  red  on  that  surface 

which  is  exposed  to  the  common  atmosphere,  and  that  if 
shaken  in  a  phial  with  air,  the  whole  becomes  red,  but  in 
vacuo^however  shaken,  there  is  no  redness.  Thus  if  blood  be 
allowed  to  stand  exposed  to  the  air,  and  coagulate,  its  upper 
surface  will  become  of  a  scarlet  red,  while  the  bottom 
remains  dark.  If  the  coagulated  blood  be  inverted,  and 
the  bottom,  which  has  been  turned  upwards,  be  exposed 
to  the  air,  this  part  will  also  assume  the  scarlet  red. 

The  red  will  even  penetrate  some  depth,  and  even 
pervade  a  moistened  bladder;  so  that  if  venal  blood  be 
received  into  one,  and  it  coagulates,  the  whole  globe  will 
be  one  uniform  scarlet  on  the  outside,  as  may  be  proved  by 
cutting  any  part  of  the  bladder. 

"  We  fmd  also  by  experiment,  the  vessels  in  the  lungs 
being  full  of  blood,  are  of  a  dark  colour  when  the  trachea 
is  tied  ;  but  upon  inflating  the  lungs,  the  cells  will  instantly 
contain  florid  blood,  the  small  vessels  pervading  those  cells, 
whether  arteries  or  veins,  having  the  modena  colour  of  the 
blood  immediately  changed  by  the  air  passing  through 
their  coats. 
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^*  The  scarlet  blood  is  therefore  that  blood  which  has 
imbibed  air  in  the  lungs,  and  passes  into  the  arteries,  where 
it  is  more  commonly  seen  ;  hence  it  is  called  arterial  blood, 
and  the  modena,  or  lake,  is  the  venal  blood  of  the  body,  as 
also  of  the  pulmonary  artery  of  the  lungs.  This  is  so  well 
known  that  there  need  hardly  any  proof  of  it.  I  bled  a 

man,  continues  Hunter,  "  in  the  temporal  artery,  and  in  a 
vein  of  the  arm  at  the  same  time.  The  blood  was  received 
into  different  cups.  The  blood  of  the  artery  was  of  a  florid 
red,  that  from  the  vein  was  dark. 

**  To  prove  that  this  tlorid  colour  arises  in  the  living 
animal  from  the  absorption  of  air  in  hreathing,  I  fixed  the 
nozzle  of  a  bellows  into  the  tracliea  of  a  dog,  and  immedi- 

ately began  artificial  breathing.  I  then  removed  the  sternum* 
and  cartilages,  and  opened  the  pericardium.  While  I  con- 

tinued the  artificial  breathing,  I  observed  that  the  blood 
in  the  pulmonary  veins  and  aorta  was  either  crimson,  or 
modena,  just  as  I  threw  air  into  the  lungs,  or  not.  I  next^ 
cut  olf  a  piece  of  the  lobe  of  the  lungs,  and  found  that  the; 
colour  of  the  blood  which  came  from  the  bleeding  wound^ 
corresponded  with  the  experiment  above.  When  I  threw 
air  into  the  lungs,  the  pulmonary  veins  and  aorta  looked; 

red,  and  scarlet  blood  issued  from  the  wound;  and  when  I" 
desisted  from  throwin^^  in  air,  the  blood  passing  from  the 
wound  was  of  a  dark  colour. 

"  I  bled  a  gentleman  in  the  temporal  artery,  while  in  a  i 
fit  of  apoplexy  ;  he  breathed  at  that  time  seemingly  with, 
great  difficulty,  the  blood  flowed  freely,  but  was  of  a  dark  ' 

venal  character ;  he  soon  a'fter  was  relieved,  his  breathing  j 
became  free,  and  the  blood  from  the  temporal  artery  now 
flowed  as  crimson  as  ever. 

Mrs.  ,  of  Norris-street,  Haymarket,  fell  into  an 
apoplectic  fit,in  which  she  was  insensible :  thebreathing  was 
short,  attended  with  a  rattling  of  the  throat,  and  a  snorting. 



129 

1  judged  it  right  to  open  the  temporal  artery,  and  it  bled 
freely ;  and  I  observed,  that  while  her  breathing  was  dif- 

ficult, or  when  she  hardly  breathed  at  all,  the  blood  was 
modena :  and  when  she  breathed  easier,  the  blood  became 
iinmediately  scarlet,  and  this  alternated  several  times  in  the 
course  of  the  bleeding. 

"  A.  B — ' — ,  when  a  boy,  could  never  use  the  same 
exercise  as  other  boys ;  he  could  not  run  up  stairs,  nor  as- 

cend a  hill,  without  being  out  of  breath.  Upon  the  least 
motion  he  had  palpitation  of  the  heart,  which  was  so 
strong  as  to  be  heard  by  those  near  him  ;  but  his  becom- 

ing so  soon  fatigued  was  supposed  by  his  acquaintance  to 
be  owing  to  a  want  of  spirit.  While  a  child,  crying 
would  bring  on  palpitation,  and  suffocation ;  and  as  suf- 

focation always  arises  from  a  want  of  the  due  influence  of 
pure  air  on  the  blood,  while  the  circulation  was  going  on, 
the  whole  body  must  change  from  the  scarlet  tinge  to  the 
modena  or  purple,  as  was  the  case,  and  in  particular  shew 
itself  in  those  parts  where  the  blood  imparts  its  colour 

most,  as  in  the  face,  lips,  fingers'  ends,  &c.  Nevertheless 
he  grew  to  be  a  well  formed  man,  but  he  still  retained 

those  defects,  which,  indeed,  rather  increased  as^he  enlarged 
his  views,  and  with  them  his  actions.  He  consulted  se- 

veral physicians.  The  difficulty  of  breathing,  the  great 
oppression,  the  blackness  in  the  face,  I  suppose  they  thought 
arose  from  spasm,  or  was  nervous,  for  they  ordered  cor- 

dials, as  spirit  of  lavender,  &c.  I  was  consulted  next. 
Upon  investigating  all  the  symptoms,  my  opinion  was, 
that  there  was  something  wrong  about  the  construction  of 
the  heart  ;  that  in  consequence  the  blood  not  flowing  freely 
could  not  have  the  proper  influence  of  the  air  in  the  lungs^ 
hence  the  reason  of  the  darkness  or  lividness  of  the  com- 

plexion when  attacked  upon  using  more  exercise  than 
was  proper.    He  was  directed,  as  he  could  hardly  u§e  any 

Vol.  I.  K 
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Exercise  of  his  own,  to  have  motion  given  him,  such  a? 
riding  in  a  carriage,  and  with  great  care  he  was  directed  to 
suppress  such  actions  as  lie  found  from  experience  brought 
on  these  fits  of  suffocation.  He  was  to  lose  a  httle  blood  at 
the  time  of  attack  ;  but  all  these  precautions  hardly  kept 
him  tolerably  well.  At  length  other  disorders  super- 

vening, he  died,  and  I  had  the  satisfaction  of  opening  the 
Ifody.  1  found  the  viscera  sound,  but  upon  examining  thfe 
aorta,  as  it  passes  from  the  left  ventricle  of  the  heart 
found  the  aorta,  and  its  three  semilunar  valves,  ossified. 
This  diseased  state  of  the  aorta,  and  its  valves,  accounts 
for  eveiy  oneof  his  original  symptoms,  and  as  such  affor 
very  little  use  to  the  practitioner  in  order  to  accomplish 
cure;  the  blood  there,  upon  any  unusual  extension,  must 
have  fallen  back  into  the  ventricle,  and  have  overloaded 
the  heart,  impeding  the  circulation,  and  consequently  the 
necessary  change  of  blood  in  the  lungs. 

The  vast  number  of  cells  into  which  the  lungs  are 
divided,  the  whole  arterial  and  venal  system  ramifying  on 
the  surface  of  those  cells,  and  of  course  the  whole  of  the  blood 
passing  through  them  in  every  circulation,  together  with  the 
ioss  of  life  upon  missing  three  or  four  breathings,  shew  the 
power  of  the  ttz>  upon  the  blood  for  the  purposes  of  life ; 
and  the  time  we  can  live  without  breathing,  being  shorter 
than  that  in  which  we  can  die  from  a  defect  in  any  other 
natural  operation,  all  seem  to  prove,  that  the  air  somehow 
bestows  life  on  the  blood,  and  the  blood  continues  it,  by 
imparting  this  same  vital  principle  to  every  part  of  the 
body.  Hence  it  is  to  the  atmosphere  (or  rather  to  that 
particular  part  of  it  which  goes  by  the  name  of  vital  of 
oxygen  air)  that  we  are  indebted  for  that  vitality  which  is 
communicated  to  the  hlood,  and  which  animates  our  bodies, 
and  is  the  immediate  bond  of  union  betwixt  our  immate- 

rial soul  and  this  visible  world. 
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We  maybe  compared  to  small  pieces  of  feather  ]:>laced 
upon  an  electrical  machine,  which  while  the  handle  is 
turned,  dances  upon  the  conductor,  but  the  moment  of 
cessation,  they  all  drop :  so  we  are  supported  upon  this 
solid  globe,  and  each  plays  his  part ;  but  were  once  the  air 
to  be  removed  we  should  immediately  fall  down,  as  those 
stricken  in  the  deserts  of  Arabia  by  the  Hattan  or  scorching 
wind.  , 

"  Respirable  air,''  says  John  Hunter,  "  has  the  property 
;of  heightening  the  red  colour  of  the  blood  to  a  scarlet ;  and 
this,  with  its  consequent  heat,  is  supposed  to  be  the  chief 
or  only  use  of  respiration  : — but  if  we  suppose  the  change 
of  colour  in  th€  red  globules  to  be  all  that  respiration  is  to 
perform,  we  shall  make  the  red  globules  the  most  essential 
part  of  the  blood,  whereas  that  may  be  said  to  be  the  least. 
It  is  most  probable,  that  the  effect  of  air  on  the  blood  is 
greatest  on  the  coagulahle  lymph  \  and  this  conjecture  is 
rendered  more  likely,  when  we  consider,  that  in  cold  ani- 

mals, which  have  no  red  globules,  respiration  is  as  essential 
to  their  existence  as  in  any  other. 

Having  at  hand  some  water  from  the  hot- well  at  Bris- 
tol, which  I  had  found  to  contain  air  in  a  state  of  great 

purity,  I  completely  filled  a  large  phial  of  it,  and  I  put 
into  it  a  few  very  small  fish,  which  I  had  provided  for  the 
purpose  of  these  experiments.  They  were  minnows,  and 
other  small  fish  about  two  inches  in  length.  In  this  water 
they  were  confined  without  any  access  of  common  air  till 
they  died. 

After  this  T  took  equal  quantities  of  the  water  in 
which  the  fish  had  died,  and  of  that  out  of  which  it  had  been 
taken,  where  they  were  confined  in ;  and  I  expelled  from 
both  all  the  air  which  they  would  yield.  That  from  the 
water  in  which  no  fish  had  been  put,  exceeded  in  quantity 
that  from  the  water  in  which  they  had  been  confined,  in 
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the  proportion  of  S  to  '2:  and  ex-amining  tlie  quality  of 
both  these  quantities  of  air,  by  the  test  of  nitrous  air,  ih^ 
former  exceeded  the  latter  in  a  still  greater  proportion. 

**  The  air  from  the  water  in  which  no  fish  had  been 
confined  was  at  the  standard  of  common  air,  but  that 
which  had  been  contaminated  by  the  respiration,  as  I  must 
say,  of  the  fish,  was  something  worse  than  air  in  which  a 
candle  just  goes  out. 

"  From  this  experiment  it  may  be  concluded  with  cer- 
tainty, that  air  contained  in  the  interstices  of  water,  is  as 

necessary  to  the  life  of  fish  just  2ls  air  in  its  aeriform  state 
is  to  that  of  all  laiid  animals, 

"  The  blood,  therefore,  possesses  vitality  in  all  its  parts ̂  
and  this  vitality,  which  it  communicates  to  the  solids,  is 
derived  from  the  oxygen  of  the  oArT 

SECTION  XVL 

ON  IRRITABILITY. 

Among  modern  physiologists,  the  very  celebrated 
Baron  de  Haller  is  considered  as  the  first  who  clearly 
pointed  out  the  existence  of  this  principle  in  animal  bo- 

dies, and  proved  it  to  be  the  cause  of  muscular  motion  ; 
yet  the  merit  of  the  discovery  undoubtedly  belongs  to 
Glysson,  who  wrote  a  long  time  before  him.  It  is  a  . 
singular  circumstance,  that  the  English  philosophers  first 
discover,  and  foreigners  afterwards  run  away  with  the 
honour. 

In  Glysson's  work,  On  the  Stomach  and  Intestines, 
a  whole  chapter  is  dedicated  to  the  consideration  of  this 
subject.  It  is  eiiWtled  De  Irritabilitate  Fibrw.  He  there 
estabUshes  the  distinction  between  the  principle  of  irrita- 
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bility  and  the  nervous  energy,  and  ascribes  the  action  of 
the  heart,  and  arteries,  and  the  peristaltic  motion  of  the 
intestines  to  the  influence  of  the  former.  "  The  action  of 

"  the  heart,"  he  says,  "  is  neither  caused  nor  altered  by 
"  sensation.  The  fibres  of  the  heart,  by  virtue  of  the  im- 
"  pulse  of  the  vital  blood  contained  in  the  ventricles,  are 
"  repeatedly  irritated  and  exerted  to  contraction  and 
**  pulsation,  and  the  irritation  being  quickly  removed, 
"  they  are  relaxed  and  return  to  their  natural  position." — 
In  another  place,  he  ascribes  the  convulsive  motion  into 
which  the  muscles  of  animals  are  thrown,  upon  the  appli- 

cation of  acrid  liquors,  to  this  subtle  influence;  betakes 
notice  that  the  motion  of  many  muscles  continue  during 
sleep,  and  after  decapitation,  when  all  feeling  is  abolished, 
and  accounts  for  the  phaenomena  by  supposing  them  to  he 
possessed  of  irritability.  The  only  thing  which  renders 
his  doctrine  in  any  degree  obscure,  and  which  has  probably 
given  rise  to  the  commonly  received  opinion  that  his  ideas 
on  the  subject  were  not  clear,  is  an  expression  which  he 
often  employs.  He  makes  use  of  the  terms  perception 
and  perceptible^  to  denote  that  property  of  the  muscles  by 
which  they  receive  the  action  of  a  stimulus,  and  which  we 
express  by  the  word  irritable  :  but  he  takes  much  pains  to 
establish  an  accurate  distinction  between  the  perception 
of  the  nerve,  of  which  he  also  speaks,  and  the  perception 
of  the  irritable  fibre,  calling  the  first  perceptio  sensitiva, 
and  the  other  perceptio  naturalis. 

Haller  prosecuted  this  subject  much  further  than 
Glysson  did,  and  by  the  force  of  the  facts  on  which  it  was 
founded,  the  reputation  which  he  himself  enjoyed,  and  the 
respect  paid  to  his  authority,  the  hypothesis  was  soon 
spread  through  all  the  schools  of  Europe.  But  it  was  not 
received  in  all  of  them  with  equal  readiness.  It  was  con- 

tended that  the  principle  was  the  same  with  that  of  the 
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nerves^  and  it  was  therefore  supposed  that  muscular  action 
depended  on  sensation.  The  muscles,  it  was  imagined ^ 
felt  as  it  were  the  stimuli  which  were  applied  to  them, 
and  it  was  in  consequence  of  this  feeling  that  they  con- 

tracted. Glysson  and  Haller,  and  their  adherents,  were 
induced  to  think  that  there  was  a  vis  insita  in  muscles, 
(irritabilit}^) :  the  others  contended  that  there  was  not  any 
vis  insita,  but  that  muscular  motion,  as  w^ell  as  feeling, 
depended  entirely  on  the  nervous  energy  ( vis  nervosa  J.  . 

It  was  mentioned  as  a  fact,  in  favour  of  this  last  hy- 
pothesis, that  muscles  were  thrown  into  action  equally 

well  when  the  nerve  or  nerves  leading  to  these  muscles 
were  irritated,  as  when  the  stimulus  was  immediately  ap- 

plied to  their  own  fibres.  If  it  was  asked,  upon  what 
principle  it  was  to  be  explained,  that  the  muscles  of  ani- 

mals from  which  the  sensorium  had  been  removed  by 
decollation,  continued  to  move  for  many  hours  afterwards,* 
as  in  beheaded  frogs,  turtles,  newtes,  &c.  ?  it  was  answer- 

ed, that  in  them  the  nervous  power  was  slowly  expended, 
and  that  as  long  as  any  of  it  remained  in  a  nerve,  so  long 
could  the  muscles  move  to  which  that  nerye  was  sent. 

Leaving  these  objections  to  be  answered  by  the  phge- 
nomena  of  irritability  which  are  immediately  to  be  taken 
notice  of,  let  it  be  remarked,  that,  if  in  the  examination 
of  the  question  we  were  to  confine  our  observations  to  the 
appearances  that  occur  in  perfect  animals,  we  should,  per- 

haps, never  arrive  at  the  truth,  since  in  them  nervous  and 
muscular  matter  are  intimately  blended  together  in  the 
greater  number  of  irritable  parts.  The  finest  needle  when 
thrust  into  any  muscle  of  a  living  animal,  is  acutely  felt: 
how  then  is  it  possible  to  determine  whether  the  phae- 
nomena  which  take  place  in  consequence  of  the  puncture, 
be  owing  to  a  pec\i\\?iY  vis  insita  inherent  in  them,  or  to  the 
jTervoas  energy?    But  in  extending  our  view  to  the  rest 
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of  the  organized  world,  such  a  number  of  facts  present 
themselves  as  are  sufficient  to  bring  conviction  to  the  mind 
of  any  impartial  man. 

If  it  can  be  discovered  that  there  are  many  organized 
bodies  possessed  of  a  faculty  of  motion  which  is  totally 
distinct  from  that  produced  by  mechanical  impulse,  or 
chemical  attraction,  inasmuch  as  it  is  only  peculiar  to 
them  during  their  living  state,  and  that  this  motion  is  ex- 

cited by  the  apphcation  of  stimuli;  that  it  follows  th^ 
same  laws  with  animal  motion  ;  is  augmented  by  the  ap- 

plication of  additional  stimuli,  and  diminished  by  with- 
drawing the  same,  and  is  evidently  affected  by  the  health 

of  the  organized  body  itself ;  and  further,  if  it  be  proved 
that  these  bodies,  possevssing  such  motion,  have  no  brain 
or  nerves,  or  any  thing  which  has  a  resemblance  to  them, 
then  it  follows,  as  a  necessary  deduction,  that  there  is  ̂  
principle  of  motion  (irritability,  or  whatever  other  name 
may  be  given  it,)  distinct  from  nervous  energy,  and  also 
distinct  from  the  principle  of  mechanical  motion. 

It  is  among  the  vegetables,  and  lower  class  of  animals, 
that  the  organized  bodies  alluded  to  are  principally  to  be 
found.  The  stamina  of  the  barberry  when  pricked  by  a  pin, 
or  any  other  fine  sharp  instrument,  are  immediately 
thrown  into  evident  motion :  when  the  leaves  of  th^ 
averrkoa  caramhola  are  touched,  they  draw  themselves 
together  ;  those  of  the  mimosa  pudica,  or  sensitive  plant, 
do  the  same  thing,  either  when  stimulated  by  the  touch,  by 
electricity,  or  by  ammonia.  The  leaves  of  the  plant  ca|le4 

Venus's  fly-trap  (Dionaea  muscipula),  are  beset  on  their 
edges  with  sharp  prickles :  these  leaves  are  endowed  with 
a  considerable  portion  of  irritability,  for  when  an  insect 
crawls  between  them  they  immediately  close  themselves^ 
and  squeeze  the  little  animal  to  death.  Any  person  pos«» 
sessed  of  this  rare  plant  may  easily  convince  himself  of  itp 
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powers ;  for  by  irritating  the  inside  of  the  leaves  with  a 
piece  of  straw,  or  grass,  the  motion  is  immediately  pro- 

duced. The  moving  plant,  (hedysarum  gyransj  is  pos- 
sessed of  evident  motion ;  it  is  excited  by  the  stimulus  of 

the  rays  of  the  sun :  for  as  soon  as  these  fall  upon  it,  its 
leaflets  immediately  commence  their  motion,  and  when 
the  plant  is  withdrawn  from  the  solar  light,  the  motion 
ceases.  Many  others  beside  these  already  enumerated, 
are  endowed  with  a  faculty  of  motion  in  an  eminent  de- 

gree such  as  the  oxalis  scmsitiva,  onoelia  sensihilis,  the 
drosera  rotundifolia^  and  longifolia,  &c. 

Irritability  is  one  of  those  grand  truths  which  is  un- 
deniably demonstrated  :  and  Po^^en ^?/,  w^iich  alone  stamps 

the  merit  of  discoveries,  by  abstracting  of  persons,  will 
promote  this  discovery  to  that  rank,  which  its  usefulness 
entitles  it  to.  She  will  laugh  when  she  observes,  that  after 
its  opposers  had  failed  in  persuading  us  there  was  no  such 
thing,  th^y  should  endeavour  to  render  the  doctrine  odious, 
by  the  consequence  which  they  pretend  naturally  follows 
from  it.  She  will  be  diverted  to  see  Physicians  following 
the  example  of  religious  Sectaries  and  Devotees,  interesting 
the  cause  of  God  with  theirs,  and  accusing  of  materialism, 
such  as  differ  from  them  in  opinion  as  to  the  pulsations 
of  the  Heart,  and  motion  of  the  other  organs.  A  certain 
author,  well  known  for  the  greatness  of  his  talents,  and 
the  bad  use  which  he  made  of  them,  has  endeavoured  to. 
draw  this  induction  ;  but  the  illustrious  De  Haller,  who 
was  seriously  affected  at  the  imputation,  has  ably  refuted 
the  futility  of  such  impious  and  absurd  reasoning. 

It  is  observable,  that  the  motion  of  the  HEART  not 
only  survives  that  of  the  organs  of  voluntary  motion,  but 
continues  a  considerable  time  even  after  it  is  separated 
from  the  body*  Nay,  after  it  has  even  ceased  to  palpitate, 
yet  as  it  still  retains  a  latent  power  of  contraction,  its 
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systole  and  diastole  may,  by  the  application  of  stimuli,  be 
alterately  renewed  and  continued  some  time  longer.  Hence 
in  drowning  or  suffocation,  though  the  pulse  be  impercep- 

tible, and  life  apparently  extinguished,  yet  the  heart  still 
preserves  this  latent  power  or  susceptibility  of  motion  ; 
for  though  unable  to  propel  the  blood  through  the  vascu- 

lar system,  yet  it  wants  only  to  be  gently  excited  by  suit- 
able stimuli  to  renew  its  action. 

In  the  first  rudiments  of  animal  life,  even  before  the 
brain  is  formed,  the  punctum  saliens  points  out  the  em- 
brio  heart  in  miniature,  and  marks  its  primceval  irritability 
as  a  sure  presage  of  vitalit3^ 

The  heart  of  the  chick  begins  to  move,  before  we  dare 
presume,  that  there  is  any  organ  for  distributing  the  ner- 

vous powder.  The  punctum  saliens  is  the  heart  of  the  chick  ; 
it  is  seen  beating  while  the  body  of  the  chick  is  but  a  rude, 
unformed,  and  gelatinous  mass. 

As  this  singular  organ  exhibits  irritability  the  first,  so  it 
never  relinquishes  it  till  the  last,  and  may  therefore  be 
considered  as  the  primum  mobile  and  idtimum  moriens  of 
the  animal  machine. 

In  animals  with  cold  blood  the  irritability  is  very  great, 
and  continues  a  long  while.  The  heart  of  a  viper  will  pal-^ 
pitate  when  taken  from  its  body  twenty-four  hours,  and 
that  of  a  turtle  thirty  or  longer;  and  in  animals  whose 
blood  is  hot.  it  moves  until  the  fat  is  rendered  stiff  by  the 
cold,  at  which  time  the  motions  of  the  heart  and  all  the 
other  muscles  commonly  cease. 

The  celebrated  Boerhaave  acknowledges  an  active  force 
in  the  heart,  and  a  latent  principle  of  motion  in  the  pieces 
of  it  when  cut,  but  he  nevertheless'  attributes  this  to  tlie 
nerves,  though  the  communication  with  the  brain  has  been 
cut  off!  Dr.  Whytt  follows  tlie  same  path,  but  with  this 
difference  of  expression,  he  uses  the  term  irritability^  and 
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imputes  it  to  the  soul^  which  feeling  the  iiiipressiou  of  the 
irritation  occasions  the  contraction  of  tlie  fibre,  the  soul 
therefore  with  him  is  demsihle,  and  resides  in  every  living 
part  of  the  body  !  Accordingly  we  find  also,  in  other 

books,  "  Ail  motion  is  owing  to  the  soul,  which  being 
**  sensible  of  stimuli  contracts  the  fibres  which  are 
**  touched,  and  pulls  them  back,  to  prevent  their  being  i 
injured  ^ 
However  simple  this  theory  may  be,  and,  like  the  doc- 

trine of  Phlogiston  among  the  chemists,  however  com- 
modious  for  disembarrassing  us  from  several  difficulties, 
yet  as  it  is  not  in  unison  with  the  phaenomena  that  are  ob- 

served, it  must  be  rejected. 
1.  For,  in  the  Jirst  place,  the  most  initahle  parts  are 

those  that  are  least  sensible,  and  therefore  are  not  subject 
to  the  command  of  the  soul,  which  ought  to  be  quite  the 
reverse,  if  the  soul  was  the  principle  of  irritability. 

2.  In  the  second  place,  irritability  continues  after  death,  \ 
and  in  parts  quite  separated  from  the  body,  and  deprived 
of  its  communication,  with  the  brain  f,  for  there  is  nothing  • 
more  common  than  to  see  the  heart  of  a  frog  beat,  and  thej 
muscles  remain  irritable,  after  the  head  has  been  taken  ofi^l 
and  the  spinal  marrow  removed. 

3.  And  thirdly,  it  is  generally  allowed,  that  the  nervesi 
are  the  organs  and  the  brain  the  receptacle  of  all  our  sen-- 
sations,  the  sources  of  all  our  ideas  ;  but  the  nerves  and  | 

*  This  is  the  F^is  Medkatrix  of  the  old  Physicians. 

f  The  heart  is  observed  before  the  brain  in  the  erabrio  chick,  and  is 
supposed  therefore  to  act  independent  of  brain.  Some  children  have  grown 
their  full  period  in  the  womb,  where  there  has  been  found  after  birth  no 
brain.  Might  not  irritah'dity  during  the  fostal  period  serve  all  the  pur- 

poses of  this  vegetative  life?  but  as  soon  as  the  infant  is  brought  iilto  the 
world,  where  voluntary  motion  and  sensation  is  required,  a  state  advanced 
above  the  veg-etabk^  the  babe  without  a  hrain  instantly  perishes. 





Muscles  With  tliezr  Tendons. 

rii^  Ilantaris  Mwde 
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the  hrain,  as  will  be  presently  shewn,  are  not  irritable, 
therefore  irritability  has  nothing  in  common  with  sen- 
sation. 

The  ARTERIES  have  been  always  supposed  to,  be 
irritable.  This  idea  is  countenanced,  first,  by  seeing  that 
the  silk-worm  has  no  heart,  but  only  a  large  artery,  which 
performs  the  office  of  a  heart.  Secondly,  by  the  blood 
after  death  being  expelled,  whence  these  derive  their 
name*;  and  lastly,  by  the  motion  of  the  fluids  continuing, 
as  may  be  seen  in  a  microscope,  even  when  the  heart  has 
been  removed.  Unless  this  was  the  case,  i\\Q  pulse  of  the 
arteries,  which  resembles  the  systole  and  diastole  of  the 
heart,  will  be  very  difficult  to  be  accounted  for. 

The  LACTEALS  contract  and  empty  themselves  like 
the  arteries,  upon  being  touched  with  vitriolic  acid,  and 

there  is  the  same  argument  for  their  being  irritable'  as  for 
the  arteries,  viz.  though  they  be  ever  so  full  of  chyle  at  the 
time  when  the  animal  dies,  they  empty  themselves,  and 
contract  in  such  a  manner,  that  you  cannot  discover  any 
fluid  within  them  in  the  dead  animal. 

MUSCLES  are  composed  of  longitudinal  fibres  which 
shoxten  themselves,  and  are  ,  so  disposed  that  this  contrac- 

tion always  serves  some  wise  purpose.  They  elegantly 
terminate  in  tendons,  which  are  braced  by  sheaths,  and 
though  so  numerous,  each  occupies  its  proper  place  and 
just  direction. 

Colour  was  believed  to  be  essential  to  the  constitution  of 
a  Muscle,  But  in  fowls,  in  amphibious  animals,  in  fishes, 
in  worms  and  insects,  through  all  the  gradations  of  animals, 
of  different  species,  of  different  sizes,  the  colours  of  the 
muscular  fibre  change.  In  fishes,  and  in  insects,  it  is  gene- 

rally white  ;  even  in  the  human  body,  it  is  not  essentially 

*  Arteries,  from        air  ̂   and  Tpaw,  to  draw. 
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red  ;  the  fibres  of  the  iris,  and  the  muscular  coats  of  the 
arteries,  the  muscles  of  the  stomach,  of  the  intestines,  and 
of  tlie  urinary  bladder,  are  colourless.  We  cannot  there- 

fore define  a  muscle  by  that  property  which  it  often  wants; 
but  we  may,  with  the  utmost  propriety,  characterize  it  by 
its  contractile  poicer,  the  only  true  evidence  of  its  nature; 
for  the  contraction  of  the  iris  proves  it  to  be  a  muscle  by 
truer  marks  than  its  colour ;  and  by  the  same  role  the 
muscles  of  a  fish,  or  of  the  meanest  insect,  are  as  perfect  as 
those  of  man. 

Such  is  the  connection  betwixt  muscles  and  their  con- 
tractile  force,  or  PRINCIPLE  of  IRRITABILITY,  that 
the  moment  it  dies,  all  its  astonishing  power  is  gone;  and 
the  muscle  which  could  lift  an  hundred  pounds  while 

can  bear  the  weight  but  of  a  few  pounds  when  dead. 
Whereas,  on  the  contrary,  all  those  parts  that  are  inirritabk, 
as  the  ligaments,  tendons,  Sec.  are  capable  of  bearing  the 
same  weight  when  dead  as  when  alive^ 

This  irritable,  or  contraciile  poicer,  in  muscles,  is  that 
property  by  which  muscles  recede  from  certain  stimuli, 
without  any  feeling,  without  creating  any  consciousness, 
of  action>  and  so  little  dependant  is  it  upon  nerves,  that  it 

is  found  equally  perfect  in  animals*  and  plants  which 
have  no  nerves,  and  remains  in  parts  severed  from  the  body 
to  which  they  belong,  This  irritahilitij  is  so  far  indepen- 

dent of  nerves,  and  so  little  connected  with  feeling,  which 
is  the  province  of  the  nerves,  that  upon  stimulating  any 
muscle  by  touching  it  with  a  caustic,  or  irritating  it  with 
a  sharp  point,  or  driving  the  electric  spark  through  it,  the 
muscle  instantly  contracts :  although  the  nerve  of  that 
muscle  be  tied ;  although  the  nerve  be  cut  so  as  to  sepa- 

rate the  muscle  entirely  from  all  connection  with  the  sys- 

*  The  polypus,  according  to  John  Hunter,  is  jdevoid  of  nerves^ 
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tern ;  although  the  muscle  itself  be  separated  from  the 
body;  although  the  creature  upon  which  it  be  performed, 
may  have  lost  all  sense  of  feeling,  and  have  been  long  to 
all  appearance  dead.  Thus  a  muscle  cut  from  the  limb, 
trembles  and  palpitates  long  after:  the  keart\  separated 
from  the  body,  contracts  when  irritated  ;  the  bowels ,  when 
torn  from  the  body,  continue  their  peristaltic  motion,  so  as 
to  roll  upon  the  table,  ceasing  to  answer  to  stimuli  only 
when  they  themselves  become  actually  dead.  Even  in 
vegetables,  as  in  the  sensitive  plant,  this  contractile  power 
lives.  It  is  by  this  irritable  principle,  that  a  cut  muscle 
contracts  and  leaves  a  gap  ;  that  a  cut  artery  shrinks  and 
retires  into  the  flesh.  Even  when  the  body  is  dead  to  all 
appearance,  and  the  nervous  power  gone,  this  contractile 
power  remains ;  so  that  if  a  body  be  placed  in  certain  atti- 

tudes, before  it  be  cold,  its  muscles  will  contract,  and  it  will 
be  stiffened  in  that  posture  till  the  organization  yields,  and 
begins  to  be  dissolved.  Hence  comes  the  distmction  be- 

twixt the  irritability  of  the  muscles  and  the  sensibility 
of  nerves  ;  for  the  irritability  of  muscles  survives  the  ani- 

mal,— ^as  when  it  is  active  after  death; — survives  the  hfe 
of  the  part,  or  the  feeling  of  the  whole  system,  as  in  palsy, 
where  the  vital  motions  continue  entire  and  perfect ; — • 
and  where  the  muscles,  though  not  obedient  to  the  will, 
are  subject  to  irregular  and  violent  action  ;~and  it  survives 
the  connexion  with  the  rest  of  the  gystem,  as  where  ani- 

mals very  tenacious  of  life  are  cut  into  pieces :  whereas 
sensibility,  the  property  of  the  nerves,  gives  the  various 
modifications  of  sense,  as  vision,  hearing,  and  the  rest; 
gives  also  the  general  sense  of  pleasure  or  pain ;  and  thus 
the  eye  feels,  and  the  skin  feels ;  but  their  appointed  sti- 

muli produce  no  motions  in  these  parts  ;  they  are  sensible 
,but  not  irritable^  The  heart,  the  intestines,  and  all  the 
muscles  of  voluntary  motion,  answer  to  stimuli  with  a  quick 
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and  forcible  contraction ;  and  yet  they  hardly  feel  the 
stimuli  by  which  these  contractions  are  produced,  or  at 
least  they  do  not  convey  that  feeling  t  to  the  brain. — 
There  is  no  consciousness  of  present  stimulus  in  those 
parts  which  are  called  into  action  by  the  impulse  of  the 
nerves,  and  at  the  command  of  the  will :  so  that  muscular 
parts  have  all  the  irritability  of  the  system,  with  but  little 
feeling,  and  that  little  owing  to  the  nerves  which  enter 
their  substance;  while  nerves  have  all  the  sensibility  of  the 
system,  but  no  motion. 

The  nervous  influence  is  a  mere  stimulus  to  the  volun- 
tary muscles,  as  blood  is  to  the  heart  and  arteries ;  food 

to  the  stomach ;  or  bile  to  the  intestines.  It  loses  its  in- 
fluence over  the  system  sooner  than  the  irritable  principle 

in  the  fibre  fails:  for  the  irritable  state  of  the  muscle  con- 
tinues long  after  the  voluntary  motion,  or  power  of  excite- 
ment from  the  nerves,  is  gone ;  for  when  we  die  sloidy, 

the  irritable  principle  of  the  muscles  is  exhausted  in  the 
struggles  of  death.  If,  while  in  perfect  health,  we  are 
killed  by  a  sudden  blow,  the  irritable  power  of  the  muscles 
survives  the  nervous  system  many  hours  or  days,  and  the 
flesh  trembles,  and  the  absorbents  continue  to  absorb; 
and  often,  as  after  suffocation,  or  drowning,  we  can,  by 
operating  upon  this  poor  remains  of  life,  restore  the  circui- 
lation,  re-animate  the  nervous  system,  and  recover  that  life 
which  seemed  to  have  entirely  left  the  body  ;  and  thus  the 
nervous  influence,  which  seemed  to  animate  the  system, 
and  to  be  the  prime  mover  and  source  of  life,  owes  its  re- 

storation to  that,  which  was  conceived  to  be  but  a  second- 
ary power. 

Baron  de  Haller  found  that  the  Diaphragm  was  ik^ 

f  The  cause  of  this  curious  phaBnomenon  we  shall  particularly  explain, 
ffhen  we  come  to  treat  of  ganglions. 
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mmt  irritable  muscle,  contracting  upon  being  pricked 

€Ven  an  hour  after  the  intestines*  had  ceased  to  act. 
The  JLsophagus,  or  gullet,  was  extremely  irritable;  as 

also  the  stomach  and  intestines. 

But  the  gall-duct  was  inirritable;  as  also  the  lungs  arid 
pleura,  the  liver,  kidney,  and  spleen. 

The  sensible  parts,  or  those  that  produced  pain  when 
wounded,  were  found  by  him  to  be,  the  Cerebrum,  Cere- 

bellum, and  Medulla  Oblongata ;  the  Spinal  Marrow,  the 
Nerves,  the  Skin,  the  internal  Membranes  of  the  Stomach, 
Intestines,  Bladder,  and  Ureters,  the  Muscles,  and  Breast. 

The  insensible  parts  are,  the  Dura  Mater,  Pia  Mater, 
Periosteum,  Peritonaeum,  Pleura,  and  Pericardium ;  Me- 

diastinum, and  Omentum ;  the  Cuticle,  the  Rete  Mucosum^ 

Tendons,  the  Capsule,  Ligaments,  and  Bones ;  the  Mar- 
row, Teeth,  and  Gums. 

The  living  parts  of  the  system  are  the  muscles  and  nerves; 
the  muscles  to  move  the  body,  and  perform  its  offices,  each 
muscle  t  answering  to  its  particular  stimuli,  and  most  of 
them  obeying  the  commands  of  the  will;  the  nerves  to  feel, 
to  suffer,  and  to  enjoy,  to  issue  the  commands  of  the  will, 
bringing  the  muscles  into  action  :  but  still  the  muscles 
have  their  own  peculiar  life,  or  irritability,  superior  to  the 
nerves,  and  independent  of  them.  It  is  a  power  which 
survives  that  of  the  nerves,  acting  even  when  severed  from 
the  general  system  ;  and  acting  often  on  the  living  body^ 
without  the  impulse  of  the  nerves,  and  sometimes  in  oppo- 
tsition  to  the  will. 

The  insensible  and  inirritable  matter  of  the  system  joins 
these  living  parts,  and  performs  for  them  every  subservient 
office,— 'forms  coverings  for  the  brain;— coats  for  the 

t  Including  the  JioUow  muscles ,  as  the  heart,  arteries,  lymphaticSj 
S.toTOach,  intestines,  &c. 
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nerves  ; — sheaths  for  the  muscles ; — tendons, — ligaments,—* 
and  all  the  apparatus  for  the  joints  ;  unites  them  into  one 
whole  by  a  continued  tissue  of  cellular  substance,  which 
has  no  interruption,  and  suffers  no  change,  but  still  pre- 

serves its  own  insensible  nature,  while  it  joins  the  sentient 
and  moving  parts  to  each  other.  The  tendons,  ligamentSj 
periosteum,  and  capsules  of  joints,  are  all  composed  of  this 
cellular  substance,  which  by  its  elasticity,  binds  and  con- 

nects the  parts,  and  by  its  dead  and  insensible  nature,  is 
less  exposed  to  disease,  and  appears  therefore  to  be  the 
fittest  medium  of  connection  for  the  living  system.  To 
conclude. 

Baron  de  Haller,  therefore,  properly  calls  that  a  SEN* 
SIBLE  PART  of  the  human  body,  which,  upon  being 
hurt,  transmits  the  impression  to  the  soul :  or  which,  m 
other  words,  occasions  evident  signs  of  pain  and  disquiet 
in  the  animal.  On  the  contrary,  he  calls  that  INSEN- 

SIBLE, which  being  burnt,  tore,  pricked,  or  cut  till  it  is 
quite  destroyed,  occasions  no  sign  of  pain  or  convulsion,, 
nor  any  sort  of  change  in  the  situation  of  the  body :  and 
he  calls  that  an  IRRITABLE  PART,  which  becomes 
shorter  upon  being  touched  ;  very  irritable  if  it  contracts 
upon  a  slight  touch,  and  the  contrary,  if  by  a  violent 
touch,  it  contracts  but  little. 
We  have  therefore  a  threefold  division  of  the  human 

body  into  PARTS, 
1.    SENSIBLE ; 

INSENSIBLE;  and 
3.    IRRITABLE  t- 

f  It  is  with  some  reluetance  that  I  present  to  the  humane  Reader  this 
useful  detail  of  experiments  on  animals,  though  I  think  a  better  apolog-y 
may  be  given  for  these,  than  for  the  diversions  of  hunting,  fishing,  and 
shooting,  which  are  universally  tolerated  in  civilized  societies :-— and, 
perhaps,  the  compassionate  Reader,  like  those  who  do  not  object  to  tl»e 
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As  long  as  medical  science  was  built,  not  upon  the  sub- 
stantial basis  of  actual  experiment,  but  imagined  pro- 
perties, assumed  as  data,  it  was  changing  every  day  its 

forms ;  for  one  fanciful  opinion  has  always  a  right  to  sup- 
plant another.  At  length  the  sun  of  science  arose,  which 

dispelled  those  mists  which  obscured  so  sublime  a  science, 

by  following  the  maxim  of  Bacon,  wisely  exclaimed,  "  Non 
fingendum  aut  excogitandum,  sed  inveniendum  quid  na- 
tura  faciat  aut  ferat  that  the  operations  of  nature  were 
not  to  be  fancied,  but  diligently  scrutinized,  and  physiology 
was  placed  in  a  point  of  view  the  most  respectable,  being 
established  upon  actual  observation  and  experiment. 

SECTION  xm 

OF  OXYGEN  AS  THE  PRINCIPLE  OF  IRRXTAB1LITY« 

Dr.  Beddoes  suspects  oxygen  to  be  the  principle  of 
irritability,  but  if  philosophers  have  not  gone  so  far  as  to 
shew  what  the  irritable  principle  is,  they  have  discovered, 
at  least,  the  condition  of  its  existence. 

They  observe  first,  *'  that  every  thing  that  increases  the 
quantity  of  oxygen  in  organized  bodies,  increases  at  thf 
same  time  their  irritabi/ity^ 
A  considerable  quantity  of  very  pure  oxygen  air  was  in- 

jected into  the  jugular  vein  of  a  dog.  Upon  opening  th^ 
thorax  and  the  pericardium  of  the  animal,  the  heart  wa^ 
found  more  irritable  than  ordinary,  and  its  alternate  con- 

tractions and  dilatations  continued  upwards  of  an  hour. 

enjoyment  of  the  fruits  of  these  sports  an^  pastimes,  as  they  are  inRpro- 
perly  called,  so  may  he  peruse  with  some  pleasure  the  conclusions  drawn 
from  the  sufferings  of  nature,  inflicted  by  man  on  animals,  from  the  ii^or* 
exalted  motive  of  philanthropy. 

Vol.  L  L 
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The  rlglit- auricle  of  the  heart  was  vermilion,  and  it  con- 
tained, as  well  as  the  right  ventricle,  a  great  quantity  of 

blood  of  a  bright  vermilion  colour.  The  blood  contained 
in  the  left  auricle,  in  the  left  ventricle,  the  aorta,  and  the 
arteries,  was  of  a  bright  rose  colour,  and  mixed  with  bubbles 
of  air. 

All  the  muscles  were  more  irritable  than  ordinary.  - 
After  the  blood  contained  in  the  heart  and  arteries  was 

discharged,  the  irritabihtij  of  the  heart  and  muscles  was 
sensibly  diminished. 

This  experiment  proves,  most  decisively,  that  the  ver^ 

milion  colour  which  the  blood  assumes  in  passing  through' 
the  lungs  is  not  owing  to  the  loss  of  charcoal  and  hydrogen ; 
but  that  it  proceeds  from  the  combination  of  the  blood  with 
the  oxygen  air. 

In  the  experiment  I  have  just  now  described,  the  livid 
colour  of  the  venous  blood  in  the  right  auricle  and  ventricle 
of  the  heart  was  changed  to  that  of  vermilion.  Never- 

theless it  could  not  have  lost  any  carbon  or  hydrogen  :  it 
therefore  only  acquired  oxygen  or  vital  gas.  f 

This  experiment  is  also  a  direct  proof  that  oxygen  feivours 

the  principle  of  irritability  ;  for  by  surcharging  the  blood' 
with  oxygen,  by  hyper-oxygenating  it,  if  I  may  use  the  ex- 

pression, the  irritability  of  the  contractile  fibre  was,  as  we, 
have  seen,  considerably  increased. 

The  irritability  also  of  persons  made  to  breathe  oxygen 
air  is  wonderfidiy  increased,  as  is  shewn  by  an  universal 
increase  of  energy  in  the  system.  But  what  shews  rnost 
clearly,  that  the  irritability  is  always  in  proportion  to  the 
quantity  of  oxygen  in  the  system,  are  the  phaenomena  at- 

tending the  action  of  mercury  and  mercurial  oxyds  upon 
animals.  As  this  is  one  of  the  most  striking  proofs  of  this 

theory,  and  as  many  persons,  and  amongst  the  rest,  phi*' 
losophers  of  the  first  rank,  such  as  Dr.  Crawford,  hav^' 
been  struck  with  the  novelty  and  simplicity  of  my  mode 
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of  explaining  these  phasnowiena,  I  cannot  forbear,  says  he, 
entering  into  some  detail  upon  this  subject. 

It  is  a  well  known  fact  among  physicians,  that  mercury^ 
in  its  metallic  state,  has  wo  effect  upon  the  human  body.  I 
have  known  many  people,  who  for  many  years  have  taken 
a  daily  portion  of  quicksilver,  to  the  amount  of  one  or  two 
ounces,  but  who  never  perceived  any  effect  whatever  from 
this  singular  and  ridiculous  custom.  It  is  proved  also  by 
the  experiments  of  Dr.  Saunders,  that  the  effects  of  mer- 

curial ointment  are  owing  only  to  the  small  quantity  of 
mercury  that  has  been  oxydated  during  a  long  trituration. 
It  is  necessary,  therefore,  that  mercury  should  be  oxy- 

dated, to  have  any  effect  on  the  human  body.  Besides,  it 
is  well  known  that  in  persons  who  have  rubbed  themselves 
with  mercurial  ointment,  or  who  have  taken  the  oxyd  of 
mercury,  the  mercury ,  after  having  produced  its  usual 
effects,  has  passed  through  the  skin  in  a  metallic  form,  and 
has  amalgamated  itself  with  watches,  and  the  gold  in  the 
pocket,  &c.  The  oxyd  of  mercuiy,  in  passing  through 
the  human  body,  parts  with  its  oxygen,  and  it  is  this 
oxygen  alone,  which  remains  combined  with  the  system, 
that  the  effect  produced  by  oxydated  mercury  is  owing. 
Thus  arsenic,  under  its  metallic  form,  has  no  effect  upon 
animals;  but  the  white  oxyd  of  this  metal  is  one  of  the 
most  terrible  poisons  ;  for  it  hyper-oxygenates  the  organized 
fibre  with  which  it  comes  into  contact,  and  reassumes  its 
metallic  form. 

The  cause  of  the  beneficial  effects  of  steel  on  the  animal 

eeconomy  has  not  been  hitherto  sufficiently  scrutinized. 
According  to  Mons.  Chaptal,  the  red  particles  of  blood 
almost  wholly  consist  of  iron.  And  it  is  well  known  that 
the  blood  acquires  its  florid  colour  from  its  exposure  to  the 
air  in  the  vesicles  of  the  lungs,  from  whence  nothing  but  vital 
air  is  absorbed.   It  seems  therefore  probable,  that  the  red 
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]f)articles  of  blood  consist  chiefly  of  particles  of  iron,  calcined 
b^'  the  oxiigen,  or  vAtal  air,  and  reduced  to  the  state  of  a  red 
oxyd  of  iron.  Hence  it  appears,  that  chahjheates  will  not 
only  increase  the  quantity  of  red  particles  in  the  blood  on 
which  the  stimulant  and  tonic  powers  of  that  fluid  most 
probably  in  a  great  measure  depend,  but  will  enable  it  to 
decompose  a  larger  quantity  of  air  which  is  received  in  the 
lungs  by  respiration,  and  thus  occasion  a  greater  evolution 
of  heat,  and  will  produce  the  same  etFect  upon  the  system, 
as  if  a  much  purer  atmosphere  had  been  breatlied  for  some 
time  *. 

By  various  experiments  of  Dr.  Hale's,  compared  with 
those  of  Dr.  Ingenhouz,  it  is  evident,  says  the  celebrated 
author  of  a  system  of  Therapeutics,  that  vegetables  in 
summer,  while  they  enjoy  the  sun,  are  incessantly  decom- 

posing v/ater,  and  emitting  from  their  leaves  iheu  oxygen 
combined  with  caloric  in  the  form  of  vital  air.  And  it  is 
clear,  that  as  long  as  water  is  supplied  abundantly,  they 
not  only  preserve  their  vigour,  even  at  mid-day  with  the 
most  fervent  heat,  as  in  the  south  of  Spain,  but  nrake  a 
rapid  progress  in  their  growth,  and  emit  a  proportionable 
quantity  of  vital  air.  May  we  not  infer  from  thence,  that 
their  irritabilitij  depends  on.  oxygen,  and  their  vital  energy 
on  a  plentiful  supply  of  this  reviving  element,  whilst  the 
hydrogen  of  the  water  not  only  supplies  the  combustible 
part  of  vegetables,  but,  by  depositing  its  caloric,  maintains 
the  vital  heat. 

Were  these  facts  well  ascertained,  it  would  throw  great 
light  upon  the  operation  of  these  medicines  in  the  human 
frame,  and  contribute  to  establish  the  system,  now  received 
by  many,  respecting  irritability,  as  induced  by  oxygen. 
2.  Whatever  diminishes  the  quantity  of  oxygen  in  or- 

ganized  bodies,  diminishes  at  the  same  time  their  irritability.''' 
*  This  consideration  is  taken  up  more  at  large  in  V^)!.  V.  Sect  XXXVII 

and  XXXIX.  on  the  medical  power  of  oxygen,  in  our  lit'th  edition. 
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A  siiiail  quantity  of  azotic' air  was  injected  into  the 
jugular  vein  of  a  dog.  The  animal  died  in  twenty  seconds. 
Upon  opening  the  thorax,  the  pericardiuni,  and  the  heart, 
— the  right  auricle  and  ventricle  were  filled  with  black 
blood.  The  left  ventricle  was  of  its  ordinary  colour.  The 
heart,  and  almost  all  the  nmscles,  had  lost  their  irritability 

almost  entirely  ;  they  contracted  but  weakly  upon  the  ap- 
plication of  the  strongest  stimuli,  such  as  sulphuric  asther, 

and  the  electric  spark. 
When  consumptive  patients  breathe  azotic  or  hydrogen 

air,  blended  with  a  small  portion  of  common  air,  the  cir- 
culation, irritability,  sensibility,  and  appetite,  is  diminished, 

and  the  hectic  fever  is  abated  *. 
There  was  long  since  a  dispute  between  Dr.  Whytt  and 

Baron  de  Haller  respecting  irritability,  and  that  dispute 
is  not  yet  completely  settled.  The  for7ner  attributed  this 
power  wholly  to  the  nerves;  the  latter  to  the  7nuscular fibre, 
independent  of  the  nerves. 

But  were  we  permitted  to  reason  from  analogy,  we  might 
suspect,  if  not  conclude,  that  since  plants,  by  irritability 
cilone,  without  brain  or  nerves,  exercise  the  vital  functions  ; 
these  likewise  may  in  animals  depend  on  the  irritability  6f 
the  muscular  fibre,  while  sensation,  thought,  and  volun- 

tary motion,  result  undoubtedly  from,  the  presence  of  a 
brain. 

The  womb,  in  th€  time  of  pregnancy,  increases  in  sub- 
stance and  size  probably  fifty  times  beyond  what  it  natu- 

rally is,  and  this  increase  is  made  up  of  living  animal 
matter,  which  is  capable  of  action  within  itself.  I  think 
we  may  suppose  its  action  more  than  double;  for  the 
action  of  every  individual  part  of  this  viscus,  at  this  period, 

*  Vide  Observations  on  the  Medicinal  Use  of  the  Factitious  Airs,  by  Dr< 
Beddoes  ;  also  the  Letters  of  Dr.  Thornton,  I)r,  Evvnrt,  Dr.  Peart,  &c 
u>  tho  game. 
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is  much  increased,  even  beyond  its  increase  of  size;  and 
yet  we  find  that  the  nerves  of  this  part  are  not  in  the 
smallest  degree  increased.  This  shews  that  the  nerves  and 
brain  have  very  little  to  do  with  the  actions  of  a  part : 
while  the  vessels,  whose  uses  are  evident,  increase  in  pro- 

portion to  the  increased  size :  if  the  same  had  taken  place 
with  the  nerves,  we  should  have  reasoned  from  analogy ! 

If  nerves,  either  of  themselves,  or  from  their  connexion 
with  the  brain,  gave  vitality  to  our  solids,  how  should  a 
solid  continue  irritable,  after  a  nerve  is  destroyed,  or  para- 

lytic ?  for  the  part  continues  to  be  nourished,  although 
not  to  the  full  health  of  vokmtary  action ;  and  this 
nourishment  is  the  blood,  for  deprive  it  of  the  blood,  and  it 
mortifies. 

This  opinion  is  countenanced  by  the  experiments  of 
Baron  de  Haller ;  some  of  which  are  recorded  in  one  of 
the  early  volumes  of  the  Philosophical  Transactions,  for  it 
appears  that  a  paralysis  of  the  posterior  extremities  of 
animals  was  induced  by  tying  their  aorta. 

The  learned  Dr.  Monro,  who  was  not  much  inclined  to 

give  up  the  pre-eminence  of  the  brain  and  nervous  system 
to  the  vascular,  after  many  experiments  was  obliged  to 
conclude,  "  that  concomitant  arteries,  somehow  or  other, 
tune  the  nerves,  so  as  to  Jit  them  to  convey  impressions.''^ 

In  order  to  decide,  says  the  ingenious  Dr.  Fowler,  whether 
a  greater  detriment  to  that  condition  of  a  limb,  upon  which 
contraction  depends,  is  induced  by  interrupting  its  circu- 

lation, or  by  intercepting  its  communication  with  the  brain, 
I  resolved  upon  trying  the  powers  of  the  nervous  electricity 
as  discovered  by  Galvani. 
Having  tied  the  crural  artery  on  one  side,  and  divided  the 

sciatic  nerve  on  the  other,  on  three  full  grown  frogs,  I  cut 
off  their  heads  with  a  pair  of  scissars,  to  preserve  the  cir- 

culation of  the  blood  as  entire  as  possible,  and  at  tlie  same 
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time  to  prevent  the  continuance  of  pain,  which  miglife 
exhaust  the  power  of  the  body,  and  defeat  the  experiment. 

•  When  these  frogs  were  laid  upon  a  surface  of  zinc,  and 
excited  by  means  of  a  rod  of  silver,  tlie  contractions  were 
found  extremely  feeble  in  the  legs  whose  artery  had  been 
tied,  and  ceased  altogether  in  about  twenty-two  hours  after 
their  death.  But  in  the  legs,  whose  nerve  had  been 

divided,  they  appeared  very  vigorous,  and  continued  exci- 
table upwards  of  two  days  after  they  had  ceased  to  be  so 

in  the  other. 

Having  thus  found,  that  a  diminution  of  the  circulation 
of  a  part,  was  accompanied  with  a  proportionable  dimi« 
nution  of  the  respective  powers  of  nerves  and  muscles  in 
that  part,  I  next  proceeded  to  examine  if  an  increased 
circulation  would  be  attended  with  a  proportionable 
increase  of  these  powers  ;  and  that  this  is  actually  the  case, 
the  facts  that  I  am  about  to  relate  will  prove. 

I  have  before  shewn,  that  if  a  living  and  entire  frog  be 
set  upon  a  plate  of  zinc,  contractions  can  very  seldom  be 
produced  in  any  part  of  its  body  by  passing  a  rod  of  silver 
over  it,  so  that  the  silver,  the  frog,  and  the  zinc,  may  be 
all  in  contact  with  each  other.  But  I  have  found,  in 
upwards  of  twenty  experinents,  that  when  inflammation 
had  been  excited  in  one  of  the  hind  legs  of  a  frog,  by 
irritating  it  with  a  brush,  contractions  uniformly  took 
place  in  that  leg  when  the  metals  were  applied  to  it^ 
although  none  had  been  produced  in  it  before  it  was 
inflamed,  nor  could  it  still  be  produced  in  the  other  leg 
which  remained  in  its  natural  state. 

Having  previously,  continues  Dr.  Fowler,  excited 
inflammation,  by  means  of  a  brush,  in  the  foot  and  leg  of 
a  healthy  and  large  frog,  I  cut  off  its  head.  The  contrac- 

tions excited  by  the  different  metals  in  the  inflamed  leg 
were  in  vigorous  and  instantaneous  jerks;  those  in  the 
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sound  leg  more  languid,  and  difficultly  excited.  Sponta- 
neous motions  continued  at  this  time  nearly  the  same  in 

both.  Even  till  the  end  of  the  second  day,  after  the  frog*? 
bead  had  been  taken  off,  the  contractions  excited  in  the 
inflamed  leg  continued  uniformly,  and  beyond  all  compa- 

rison more  vigorous  than  what  I  could  by  any  means 
excite  in  the  sound  leg.    It  then  became  very  stiff. 

Dr.  Fowler,  from  these  experiments,  has  judiciously 
concluded,  that  the  sanguiferous  system  contributes  more 
immediately  than  the  nervous  to  the  support  of  that  coii- 
dition  of  muscles  and  of  nerves,  on  which  depend  all  the 
phcenomena  of  contraction  in  the  animal  fibre. 

This  subject,  it  must  be  confessed,  is  after  all  exceed- 
ingly abstruse,  and  the  ideas  of  the  best  physiologists  are 

not  so  clear  and  distinct,  so  complete  and  comprehensive, 
as  we  would  wish ;  but,  as  Dr.  Beddoes  has  judiciously 
observed, 

"  We  should  set  a  proper  value  on  our  present  knowledge, 
"  although  it  he  imperfect ^  and  restrain  those  rude  hands, 
''^  that  are  ever  ready  to  pluck  up  the  tender  plants  of 

science^  because  they  do  not  hear  ripe  fruit  at  a  season, 

ivhen  they  can  only  be  putting  forth  blossotns,** 

SECTION  XVIII. 

ON   TRANSFUSION   OF  BLOOD. 

The  first  hint  of  transfusion  was  given  at  Oxford, 
anno  1658,  by  Dr.  Christopher  Wren,  Savilian  Professor 
of  Astronomy  there,  who  proposed,  to  the  honourable  Mr. 
Boyle,  a  method  of  TRANSFUSING  LIQUOR  into  the 
veins  of  living  animals. 

In  1666  his  hint  was  farther  improved,  at  the  same 
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constant  source  of  ingenuity  and  learning,  by  Dr.  Richard 
Lower,  who  invented  the  method  of  TRANSFUSING 
BLOOD  out  of  one  animal  into  another. 

He  was  followed  by  several  ingenious  men  at  London, 
and  particularly  by  Dr.  Edmund  King,  who  rendered 
Lower\^  method  of  transfusion  still  more  easy  and  commo- 

dious. And  as  it  was  intended  by  the  Royal  Society  that 
those  trials  should  be  prosecuted  to  the  utmost  variety 
which  the  subject  would  bear,  by  exchanging  the  blood  of 
old  and  }'Oung,  sick  and  healthy,  fierce  and  timid  animals ; 
various  experiments  were  accordingly  made  with  sur- 

prising effects  upon  lambs,  sheep,  dogs,  calves,  and 
horses,  &c. 
From  England  this  invention  passed  into  France  and 

Italy,  where,  after  old  and  decrepit  animals  had  the  agility 
of  their  limbs  restored  by  the  transfusion  of  young  and 
healthy  blood  into  their  veins,  and  other  wonderful  things 
had  been  achieved,  J.  Denis,  Doctor  of  Physic,  at  Paris, 
with  the  assistance  of  Mons.  Emerez,  ventured  to  perform 
the  operation  on  men  in  that  city  ;  and  J.  G.  Riva,  a  sur- 

geon of  great  reputation,  made  the  same  experiments  at 
Rome. 

After  some  trials,  Mons.  Denis  published  an  account  of 
a  young  man,  that  was  cured  of  an  uncommon  lethargy, 
by  transfusing  the  arterial  blood  of  a  lamb  into  his  veins : 
and  another  account  of  the  cure  of  tnadness  performed  on 
a  man  34  years  old,  by  transfusing  the  arterial  blood  of  a 
calf  into  his  veins,  in  the  presence  of  several  persons  of 
quality  and  learning. 

This  daring  enterprise  having  succeeded  so  well  at  the 
first  setting  out  in  France,  it  was  also  practised  in  England 
from  the  arteries  of  a  sheep,  into  the  veins  of  Arthur  Coga, 
Nov.  23,  1667,  at  Arundel-House,  before  a  splended  com- 

pany, by  Dr.  Edmund  King,  and  Dr.  Richard  Lower. 
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And  Coga  published,  under  his  own  hand,  an  account  of 

the  great  benefit  which  he  received  from  the  operation.  ' 
The  iUustrious  Haller  observes,  in  his  Physiology,  that 

by  tiiinsfusion  of  blood,  the  whole  machhie  of  the  animal 
is  thereby  endowed  wiih  a  remarkable  degree  of  vivacity. 

Unfortunately  this  operation  was  performed  on  Baron 
Bond,  the  son  of  the  first  minister  of  state  in  Sweden,  wha 
had  an  inflamnjation  of  the  bowels,  and  was  given  over  by 
his  physicians,  and  soon  after  on  a  person  in  a  consumption ; 
which  attempts  turning  out  unsuccessful,  the  practice 
being  yet  in  its  infancy,  and  unsupported  by  sufficient 
documents,  it  fell  into  discredit,  and  was  prohibited  by  the 

"King's  authority  in  France,  ̂ nd  by  the  Pope's  man- iDATE  at  Ro7ne, 

Thus  was  defeated  a  noble  essay,  begun  with  prudence 
in  England,  but  imprudently  pursued  in  France  and  Swe- 

den, which  had  the  first  trials  on  the  human  species  been 
conducted  with  care  and  caution,  might  in  time,  says  Dr. 
Mackenzie,  have  produced  most  useful  and  surprising 
effects. 

The  introduction  of  the  vital  air  into  the  practice  of 
physic,  has  thrown  great  light  upon  this  intricate  question, 
and  as,  in  tkaksfusion,  venal  blood  was  removed  while 
vxygenated,  or  arterial  blood  was  supplied  to  the  veins,.the 
lungs  the  while  imbibing  the  vital  air,  the  constitution  was 
made  to  superabound  with  oxygen;  hence  arose,  as  Dr. 
Thornton  observes  in  a  letter  to  Dr.  Beddoes,  all  the  sur- 

prising phenomena  of  TRANSFUSION  :  but  in  the  pre- 
sent instance,  it  acts  also  by  distention,  and  the  utmost 

care  must  bs  taken  to  adjust  tlie  right  quantity  of  blood, 
which  must  be  done  by  carefully  noting  the  alteration  of 
the  pulse. 
V  When  this  experiment  was  made  some  years  back  at 
Cambridge,  by  professor  Harwood,  the  blood  of  a  sh^ep 
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was  transfused  into  the  veins  of  a  pointer,  who  was  previ- 
ously bled ;  and  more  arterial  blood  being  admitted  than 

was  jof o/>er/ the  animal  sensible  of  plethora^  immediately 
set  about  eating  grass.  An  old  bed-maker  who  happened 
to  be  present,  cried  out,  "  Lord,  Maister,  your  dog  is 
already  turning  into  a  sheepV  In  other  trials,  the  animal, 
after  the  operation,  has  wagged  his  tail,  forgiven  his  master, 
and  seemed,  if  any  thing,  more  lively  than  usual. 

SECTION  XIX. 

HOW  THE  BODY  IS  AFFECTED  BY  LIGHT. 

Light,  like  air  and  water,  is  known  to  be  not  a  simple, 
but  a  compound  body.  The  all-penetrating  genius  of  Sir 
Isaac  Newton  has  demonstrated,  by  undeniable  experi- 

ments, that  a  single  ray  of  light,  former  philosophers 
imagined  so  infinitely  fine,  is  in  reality  a  collection  of  severe 
parts,  which  are  perfectly  distinct,  and  composed  of  as 
many  different  colours,  and  subject  to  different  reflections 
and  refractions. 

Some  modern  philosophers  have  considered  heat  and 
light  as  one  and  the  same  substance.  Although,  it  must 
be  confessed,  they  are  frequently  found  existing  together, 
yet,  on  the  other  hand,  must  it  be  allowed,  that  there  is 
often  much  dazzling  splendour  where  there  is  little  or  no  heat^ 
The  Honourable  Mr.  Boyle  draws  a  minute  comparison 
between  the  light  of  combustible  bodies,  and  that  of  shin- 

ing wood,  &c.  Among  other  things  he  observes,  that  ex- 
treme cold  extinguished  the  light  of  shining  wood,  as  ap- 
peared when  a  piece  of  it  was  put  into  a  glass  tube,  and 

held  in  a  freezing  mixture.  He  also  found  that  rotten 
wood  did  not  loaste  itself  by  shining,  and  upon  the  appli- 
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cation  of  a  theniiometer  he  could  not  discover  the  smaliest 
degree  of  heat. 
That  these  are  distinct  substances,  may  be  also  proved 

from  their  distinct  operations  on  the  living  fibre. 
Thfe  muscular  fibres  of  the  retina  are  excited  into  in- 

stantaneous action  by  the  smallest  variation  in  light:  but 
are  insensible  to  the  greatest  changes  in  the  circumambient 
heat.  Most  of  the  discous  flowers,  obedient  to  the  impulse 
of  light,  follow  the  sun  in  his  course.  They  attend  him 
in  his  evening  retreat,  and  meet  his  rising  lustre  in  the 
morning.  If  a  plant  be  shut  up  in  a  dark  room,  and  a 
small  hole  be  made  in  the  shutter,  through  which  the 
light  may  penetrate,  you  would  see  the  different  plants 
confined  there,  turn  towards  that  hole,  and  even  alter  their 
shape  to  creep  through  it,  so  that  though  these  were. 
straight  before,  they  would  in  a  short  time  become  crooked, 
to  obtain  the  full  enjoyment  of  light.  Thus  if  a 
GERANIUM  be  placed  in  any  window  for  a  certain  time, 
the  interior  surface  of  every  leaf  would  be  turned  to  meet 
the  light  \  and  if  you  remove  it  to  an  opposite  window, 
you  would  soon  see  a  sad  contortion  and  confusion  among 
the  leaves,  until  they  had  obtained  a  right  position  with 
regard  to  light.  To  prove  that  it  is  not  heat,  but  light, 
which  plants  covet,  if  this  geranium  be  placed  near  a 
fire,  which  gives  a  stronger  heat  than  the  sun,  you  would 
f50on  observe  it  turn  away  its  leaves  and  flowers  from  the 
fire  to  the  sun. 

To  illustrate  this  curious  circumstance,  Dr.  Hill  placed 
a  plant  ©f  ahrus  in  a  room,  where  it  had  moderate  day- 

light, without  the  sun  shining  upon  it.  The  lobes  of  the 
leaves  were  then  fallen  perpendicularly  from  the  middle 
rib,  and  closed  together  by  their  under  sides.  Thus  they 
continued  all  night.  Half  an  hour  after  day-break,  they 
began  to  separate,  and  a  quarter  of  an  hour  after  sun-rise. 
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were  perfectly  expanded.  Long  before  sun-set  they  be- 
gan to  droop  again,  and  towards  evening  were  closed  as 

at  first. 

Next  day  the  plant  was  placed  where  there  was  hss  light. 
The  lobes  were  raised  in  the  morning,  but  not  so  muck : 
and  they  drooped  earlier  at  evening. 

The  third  day  it  was  set  in  a  south  window,  open  to  the 
full  sun. — Early  in  the  mofoing  the  leaves  had  attained 

their  horizontal  situation:  by  nine  o'clock  they  were  raised 
^.bove  it,  and  continued  so  till  late  in  the  evening;  then 
they  fell  to  the  horizontal  situation,  and  thence  gradually 
to  the  usual  state  of  rest. 

These  experiments  prove  that  the  whole  change  is  oc* 
casioned  by  light  only.  To  put  this  beyond  dispute,  in 
the  evening  of  the  sixth  day,  the  plant  was  set  in  a  book- 

case, on  which  the  rooming  sun  shone,  the  doors  standing 
open.  The  day  was  bright.  The  lobes,  which  had  closed 
in  the  evening,  began  to  open  early  in  the  morning,  and 

by  nine  o'clock  they  were  raised  in  the  usual  manner. 
I  then,  says  he,  shut  the  doors  of  the  book-case :  on  open- 

ing them  an  hour  after,  the  lobes  were  all  closed  as  at  mid- 
night. On  opening  the  door  they  expanded  again,  and  in 

twenty  minutes  they  were  fully  expanded.  This  has  since 
been  many  times  repeated,  and  always  with  the  same 
success.  We  can  therefore,  by  admitting  or  excluding 
the  light,  make  the  plant  put  on  all  its  changes.  Hence 
we  are  certain,  that  what  is  called  the  sleep  of  plants,  is 
caused  by  the  absence  of  light  alone,  and  that  their  various 
intermediate  states  are  owing  to  its  different  degrees. 

Some  experiments  on  plants  give  us  reason  to  believe, 
that  light  combines  with  certain  parts  of  vegetables,  and 
that  the  green  of  their  leaves,  and  the  various  colours  of 
their  flowers,  is  chiefly  owing  to  this  combination.  This 
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much  is  certain,  that  plants  which  grow  in  darkness  are 
perfectly  white,  languid,  and  unhealthy;  and  that  to 
make  them  recover  vigour,  and  to  acquire  their  natural 
colour,  the  direct  influence  of  light  is  absolutely  neces* 
sary. 

It  would  be  difficult,  in  the  present  state  of  chemical 
knowledge,  to  shew  the  combination  of  light  with  our 
bodies.  But  it  cannot  but  be  allowed,  that  light  is  a  sti- 

mulus, awakening  us  to  muscular  action,  and  opening  an 
inlet  to  the  stimulus  of  the  various  passions. 

A  thick  and  impenetrable  cloud  of  darkness  on  a  sudden 
enveloped  the  Grecian  army,  and  suspended  the  battle. — - 
A  J  AX,  perplexed  what  course  to  take,  prays  thus. 

Accept  a  warrior's  pray'r,  eternal  Jove; 
This  cloud  of  darkness  from  the  Greeks  remove  ; 
Give  us  but  lights  and  let  us  see  our  foes, 
We'll  bravely  fall,  tho*  Jove  himself  oppose. 

The  sentiments  of  Ajax  are  here  pathetically  expressed  : 
it  is  Ajax  himself.  He  begs  not  for  life  :  a  request  like 
that  would  be  beneath  a  hero.  But  because  in  that  dark* 
ness  he  could  display  his  valour  in  no  illustrious  exploit, 
and  his  great  heart  was  unable  to  brook  a  sluggish  inac- 

tivity in  the  field  of  action,  he  only  prays  for  light,  not 
doubting  to  crown  his  fall  with  some  notable  peiformance, 
though  Jove  himself  should  oppose  his  efforts. 

The  boy,  who  was  couched  for  blindness  by  Mr.  Chesel- 
den,  had  no  great  expectation  of  pleasure  from  a  new  sense ; 
he  was  only  excited  by  the  hopes  of  being  able  to  read  and 
write ;  he  said,  for  instance,  that  he  could  have  no  greater 
pleasure  in  walking  in  the  garden  with  his  sight,  than  he 
had  without  it,  for  he  walked  there  at  his  ease,  and  was 
acquainted  with  every  turn.  He  remarked  also,  with  great 
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jijstice,  that  his  foimer  blindness  gav^  him  one  advantage 
over  the  rest  of  mankind,  which  was  that  of  being  able  to 
walk  in  the  night,  with  confidence  and  security.  But, 
when  he  began  to  make  use  of  this  new  sense,  he  seemed 
transported  beyond  measure.  The  brightness  of  the  day, 
the  azure  vault  of  heaven,  the  verdure  of  the  earth,  the 

crystal  of  the  waters,  all  employed  him  at  once,  and  ani- 
mated and  filled  him  with  inexpressible  delight.  He  turned 

his  eyes  towards  the  sun.  Its  splendour  dazzled  and  over* 
powered  him:  he  shut  them  once  more;  and,  to  his  great 
concern,  he  supposed  that,  during  this  short  interval  of 
darkness,  he  was  returning  to  nothing.  New  ideas  now 
began  to  arise;  new  passions,  as  yet  unperceived,  with 
fears,  and  pleasures,  all  took  possession  of  his  mind,  and 
prompted  liis  curiosity :  and  every  sense  was  gratified  in 
all  its  variety. 

I  had  not,  perhaps,  been  thus  diffuse  on  the  article  of 
iight,  unless  I  had  observed,  that  all  animals,  when  afflicted 
with  illness,  fly  instinctively  to  some  silent  and  dark  retreat, 
where,  unaided  by  art,  they  quickly  recover;  and  that  man, 
left  to  the  guidance  of  reason  only,  often  falls  short  in  this 
respect  of  the  brute  creation,  and  frequently  his  powers, 
already  weakened  by  disease,  get  still  the  more  exhausted  by 
an  imprudent  admission  of  company  and  light.  Every 
one,  who  has  experienced  a  nervous  fever,  says  the  bene- 

volent Mr.  Townsend,  must  have  felt  the  distress  that 
is  occasioned  by  both  these  stimuli  at  the  first  onset  of 
this  disease. 

Let  us  now  view  Stern's  account  of  a  prisoner.  "  I  beheld 
his  body  half  wasted  away  with  long  expectation  and  con- 

finement, and  felt  what  kind  of  sickness  of  the  heart  it  was 

which  arises  from  hope  deferred. — Upon  looking  nearer, 
I  saw  him  pale  and  wan ;— -in  thirty  years  the  western 
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breeze  had  not  once  warmed  his  blood — he  had  seen  no 
sun,  no  moon,  in  all  that  time — nor  had  the  voice  of  friend 
or  kinsman  breathed  through  his  lattice : — his  children-— 
but  here  my  heart  began  to  bleed — and  I  am  forced  to  go 
on  with  another  part  of  the  portrait.  He  was  sitting  upon 
the  ground  upon  a  little  straw,  in  the  furthest  corner  of  his 
dungeon,  which  was  alternately  his  chair  and  bed;  a  little 
calendar  of  small  sticks  were  laid  at  the  head,  notched  all 
over  with  the  dismal  days  and  nights  he  had  passed  there 
-||he  had  one  of  these  little  sticks  in  his  hand,  and  with  a 
rusty  nail  he  was  etching  another  day  of  misery  to  add  to 
the  heap.  As  I  darkened  the  little  light  he  had,  he  lifted 
up  a  hopeless  eye  towards  the  door,  then  cast  it  down — . 
shook  his  head,  and  went  on  with  his  work  of  affliction. 
I  heard  the  chains  upon  his  legs,  as  he  turned  his  body  to 
lay  his  little  stick  upon  the  bundle. — He  gave  a  deep  sigh 

 1  saw  the  iron  enter  into  his  soul  —  I  burst  into 

tears '  " 
How  cadaverous  do  servants  now  appear  from  Pitfs 

cruel  tax  on  window  lights,  and  Vansittart's  additional 
tax  on  glass. 

It  is  hoped  some  patriot,  or  friend  of  the  human  race, 
will  cause  to  be  exempted  from  the  duties  on  windows,  all 
schools,  garrets,  and  work-shops;  for  our  rulers  must  be 
monsters  indeed,  who  would  inflict  unnecessary  torments, 
and  create  the  dwellings  of  servants  and  children  to  re- 

semble the  Hole  at  Calcutta. 
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€ENERAL  LAWS  RESPECTING  HEAT. 

SECTION  XX. 

ALL  BODIES  ARE   EXPANDED  BY  HEATo 

IsL  State  of  Expansion, 

As  comparisons  with  sensible  objects  are  of  great  use 
in  assisting  us  to  form  distinct  notions  of  abstract  ideas, 
we  shall  endeavour  to  illustrate  this  position,  by  instancing 
the  phaenomena  which  takes  place  between  water  and 
bodies  which  are  penetrated  by  it.  If  we  put  a  loaf  of  bread 
into  water,  this  fluid  will  gradually  insinuate  itself  into  its 
pores,  and  the  bread  is  soon  considerably  augmented  both 
in  weight  and  magnitude. — Or  if  we  put  a  piece  of  wood 
into  water,  it  will  swell  by  admitting  the  water  into  its 
substance. — Or  if  a  dry  sponge  be  dipped  in  water,  the 
sponge  swells,  its  particles  are  separated  from  each  other, 
and  all  its  intervals  are  filled  up  by  the  water.  The  same 
circumstance  undoubtedly  takes  place  with  regard  to  bodies 

which  are  immersed  in  free  Caloric*,  Thus  if  you  take 
an  iron  tube,  which  is  filled  up  exactly  by  a  rod,  and  heat 
this  rod,  it  v/ill  be  found  too  large  for  the  tube,  and  will 
not  enter  it ;.  and  if  you  put  it  by  the  side  of  the  tube,  you 
will  find  it  also  longer  than  the  tube,  which  when  cold  it 
appeared  so  exactly  to  fit.  Its  dimensions  are  therefore 
increased  both  in  diameter  and  length.  It  is  so  with  the 
rings  on  the  finger.  The  ring  which  in  health  appeared 
exactly  to  fit,  will  drop  off  in  the  cold  fit  of  an  ague,  and 

*  Distinguished  thus  from  latent  or  combined  heat. 

Vol.  L  IS'l 
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will  be  found  on  the  contrary  immoveable  during  the  hot, 
fit.  It  is  upon  this  principle,  that  vessels  and  the  wheels 
of  carriages  are  bound  with  hoops  heated  red  hot,  and  ap- 

plied in  this  their  expanded  state,  after  which  they  pour 
cold  wiiter  upon  them,  when  the  iron  contracts  with  such 
force  as  to  make  a  deep  impression  on  the  wood,  and  in 
this  way  the  vessels  are  bound  much  faster  than  they  would 
be  by  any  other  means,  ft  is  also  upon  this  principle  that 
our  thermometers  are  constructed. 

The  first  invention  of  this  curious  and  useful  instrument 

is  somewhat  obscure :  but  previous  to  the  time  of  Sanc-- 
torius  it  does  not  appear  that  the  expansive  power  of  heat 
was  much  observed.  Sanctorws's  thermometer  was  a  hol- 

low glass  ball,  with  a  long  cylindrical  tube  attached  to  it, 
Avith  a  small  opening  at  the  top,  and  therefore  containing 
a  quantity  of  air,  and  in  order  to  observe  the  variation  of 
the  bulk,  or  elasticity  which  the  air  in  the  ball  ancl  tubt 
underwent  from  the  application  of  heat,  he  first  expelled 
a  small  quantity  of  air  out  of  the  vessel  by  applying  heat 
to  it.  In  consequence  of  which  the  air  expands,  and 
small  quantity  of  it  comes  out.  He  then  puts  the  ex- 

tremity of  the  tube  immediately  into  a  coloured  liquor, 
and  allows  the  vessel  to  become  cool  again ;  the  conse- 

quence is,  that  the  air  loses  the  increase  of  its  elasticity, 
and  the  internal  air  presses  up  a  quantity  of  the  fluid  into 
the  tube  to  fill  up  the  room  of  the  air  that  had  been  ex- 

pelled by  the  heat,  and  having  thus  set  up  his  thermome^^ 
ter,  he  then  applied  to  the  tube  a  scale  of  equal  parts  oc 
degrees,  which  divides  the  cavity  of  the  tube  into  a  num- 

ber of  small  and  equal  parts ;  and  as  the  tube  is  cylindri- 
cal, we  can  see  by  these  divisions,  how  the  bulk  of  the  air 

is  increased  at  one  time,  and  diminished  at  another.-*- 
This  kind  of  thermometer  was  used  for  a  considerable 

tllZlt;  when  at  last  it  was  objected  to  by  the  Honourable 
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Mr.  Boyle,  that  it  could  not  be  employed  to  ascertain  the 
temperature  of  fluids,  and  owing  to  the  changes  which  are 
known  to  take  place  in  the  weight  of  the  atmosphere,  it 
was  fallacious  even  in  those  cases  in  which  it  could  be  em- 

ployed ;  he  therefore  attempted  to  construct  a  thermo- 
Ineter  on  some  other  substance  than  air,  and  spirit  of  wine 
was  first  thought  on,  upon  account  of  its  being  easily  ting- 

ed, and  the  considerable  change  of  bulk  that  it  undergoes  ; 
and  it  was  very  easy  to  contrive  the  manner  of  confining 
the  spirit  of  wine,  or  any  other  fluid,  so  as  to  observe  dis- 

tinctly the  smallest  variation  of  its  bulk  by  putting  it  into 
a  ball  and  tube,  whereby  a  quantity  rises  in  a  small  and 
slender  thread,  which  can  be  easily  measured,  and  divided 
into  a  number  of  small  parts,  the  extremity  of  the  tube 
being  sealed  hermetically,  so  that  the  pressure  of  the  at- 

mosphere could  not  affect  it,  nor  could  it  suffer  any  loss 
from  exhalation ;  thus  the  first  useful  thermometer  was 

contrived  by  the  Honourable  Mr.  Boyle.  These  thermo- 
meters vt^ere  used  for  twenty  or  thirty  years,  till  Dr.Halley 

and  Sir  Isaac  Newton  preferred  mercury. 
The  pulse  glass,  as  it  is  improperly  called,  depends  also 

upon  this  principle.  It  is  a  bulb  with  a  long  neck  to  it. 
As  the  heat  of  the  hand,  following  its  natural  tendency, 
immediately  passes  into  the  colder  spirit  of  wine,  in  pro- 

portion as  it  enters  it  increases  its  bulk,  and  makes  it  gra- 
dually rise  higher  into  the  neck  of  the  vessel,  till  it  has 

acquired  its  utmost  limit,  when  it  appears  to  bubble ;  and 
to  shew  that  it  depends  upon  heat  merely,  it  will  do  the 
same  if  immersed  in  hot  water ;  and  then  if  it  be  removed 
it  will  again  diminish  in  bulk,  and  return  to  its  former 
place. 

Before  I  quit  the  subject  of  expansion,  it  may  not  be 
improper  to  notice,  that  a  knowledge  of  this  law  enables 
vs  to  understand  the  effect  produced  upon  bodies  that  are M2 
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remarkably  brittle.  Chemists  know  this  "but  too  well,  and 
in  private  families  glasses  are  repeatedly  broken  by  pour- 

ing into  them  warm  water,  and  even  the  backs  of  grates 
are  soon  cracked  if  cold  water  be  thrown  upon  them 
after  they  are  quickly  heated.  In  these  cases  the  par- 

ticles are  "torn  from  the  colder  parts  by  the  expansive 
power  of  heat. 

Qd.  State  of  Expansion,  or  that  of  Fluidity, 

The  first  expansion  carried  a  little  further  produces  the 
state  of  fluidity.  That  this  depends  upon  absorbed  heat 
merely,  is  proved  by  the  following  experiment.  If  you 
take  a  quantity  of  ice,  and  put  in  into  a  bason,  and  carry 
it  into  a  room  in  whicit  the  thermometer  is  at  50  degrees, 
from  the  increased  temperature,  owing  to  a  fire  in  the 
chamber,  and  leave  this  ice  for  some  time  in  the  room, 
part  of  it  will  be  melted.  Apply  then  a  thermometer,  and 
it  will  point  to  3^  degrees.  The  same  in  five  minutes, 
though  evidently  more  heat  has  entered  the  mixture,  and 
so  continually  until  every  particle  of  ice,  or  snow,  has  been 
melted.  This  can  only  be  accounted  for  by  supposing 
that  the  free  caloric,  or  heat,  has  entered  into  combination 
with  the  water,  and  remains,  as  chemists  are  wont  to  call  it, 
in  a  latefit  state.  That  is,  the  capacity  of  water  for  heat 
is  greater  than  that  of  ice. 
We  may  readily  form  an  idea  of  the  word  capacity,  by 

supposing  a  vessel  filled  with  marbles,  into  which  a  quan- 
tity of  fine  sand  is  poured,  which,  insinuating  into  the  in- 

tervals between  the  balls,  will  fill  up  every  void.  The 
marbles  in  this  comparison  are  to  the  sand  which  sur- 

rounds them  exactly  in  the  same  situation  as  the  particles 
of  bodies  are  with  respect  to  the  caloric,  with  this  differ- 

ence only,  that  the  marbles  are  supposed  to  touch  each 
other,  whereas  the  particles  of  bodies  are  not  in  con  tact 
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being*  retained  at  a  small  distance  from  each  other  by  the 
intervention  of  the  caloric.  If,  instead  of  spherical  balls, 
we  substitute  solid  bodies  of  a  hexahedral,  octohedral,  or 

any  other  regular  figure,  the  capacity  of  the  intervejs  be- 
tween them  v/ill  be  lessened,  and  consequently  will  no  longer 

contain  the  same  quantity  of  sand.  The  same  thing  takes 
place  with  regard  to  natural  bodies,  the  intervals  left  be- 

tween their  particles  are  not  of  equal  capacity,  but  vary 
in  consequence  of  the  different  figures  and  magnitude  of 
their  particles,  and  the  different  figures  and  magnitude  of 
their  particles  are  maintained,  according  to  the  existing 
proportion  betw^een  their  inherent  attraction,  and  the  re- 

pulsive force  exerted  upon  them  by  the  caloric.  In  this 
manner  we  must  understand  the  following  expression,  in- 

troduced by  the  English  philosophers,  who  have  given  the 

fii'st  precise  ideas  upon  this  subject,  namely,  the  capacity 
of  bodies  for  containing  the  matter  of  heat. 

It  is  upon  this  principle  also  that  frigorific  mixtures  are 
formed.  The  city  of  Petersburgh,  which  is  contigaous  to 
the  sea,  is  exposed  to  a  very  intense  degree  of  cold,  and 
that  of  the  year  1760  being  very  excessive,  the  mercury 

stood  even'at  40  degrees  below  that  of  Farhenheit's  scale. 
This  being  the  case.  Professor  Brown,  of  the  academy 
there,  had  the  curiosity  to  try  whether  by  mixing  together 
ice  and  strong  nitrous  acid  he  could  congeal  even  mercury 
itself ;  and  the  artificial  cold  this  produced  was  so  great, 
that  he  actually  accomplished  his  experiment,  and  the 
mercury  in  the  bulb  was  converted  into  a  tough  metal, 
which  bore  a  stroke  or  two  of  the  hammer ;  and  what  was 
in  the  bore  turned  out  a  very  fine  flexible  thread.  Thus 
if  a  mixture  of  sal  ammbniac  apd  snow  be  put  over  a  fire, 
and  we  place  in  the  middle  of  this  a  bowl  with  some  water 
in  it,  whilst  the  snow  and  sal  ammoniac  is  melting  into 
a  liquid,  the  water  in  the  bowl  will  be  congealed  into  a 
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mass  of  ice.  We  can  have  no  doubt  here,  but  that  heat 
enters  into  bodies  as  they  become  fluid,  seehig  it  torn  in  so 
surprising  a  manner  from  water  during  the  melting  of  the 
snow.  We  see  then,  that  in  the  change  of  the  ice  from 
the  solid  to  the  fluid  form,  it  absorbed  a  quantity  of  heat, 
even  so  much  as  to  render  mercury  similar  in  its  properties 
to  all  the  other  metallic  boilies, 

3c?.  State  of  Expansion,  or  the  Aeriform  State. 

If  you  put  a  cup  of  aether  in  a  bason  of  water,  and  place 
them  in  the  exhausted  receiver  of  an  air-pump,  the  aether 
will  assume  an  aeriform  state,  and  the  water  in  the  bason 
will  be  frozen.  In  this  experiment  we  see,  that  in  the 
ordinary  temperature  of  the  earth,  aether  would  always 
exist  in  an  aeriform  state,  but  for  the  pressure  of  the  at- 

mosphere, and  that  the  passing  of  the  sether  from  the 
liquid  to  the  aeriform  state  is  accompanied  with  a  con- 

siderable diminution  of  heat ;  because  during  the  evapo- 
ration a  part  of  the  caloric,  which  was  before  either  free 

or  latent  in  the  surrounding  bodies,  combines  with  the 
aether,  causing  it  to  assume  the  aeriform  state. 

The  effect  of  the  pressure  of  the  atmosphere  in  the  con- 
version of  bodies  into  these  different  states  was  first  noticed 

by  the  Honourable  Mr.  Boyle.  He  found,  when  making 
experiments  with  the  air-pump,  that  water  boiled  at  90  de- 

grees when  the  pressure  of  the  atmosphere  was  taken  off", 
and  that  therefore  both  the  freezing  and  boiling  points  upon 
thermometers  were  in  some  measure  defective,  being  de- 

pendant upon  the  height  of  the  barometer  ̂   for  when  the 
pressure  was  greatest  the  water  bore  more  heat,  and  vice 
versa. 

In  consequence  of  this  discovery  Papin  formed  his  di- 
gester. In  this  instrument  bones  may  be  dissolved,  and 

the  water  may  be  made  to  acquire  so  great  a  degree  of 
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heat,  that  an  iron  wire  will  melt  in  it.  For  a  description 

of  this  instrument  see  Ferguson's  work. 
Before  we  quit  this  subject,  let  us  for  a  moment  consider 

the  cause  of  the  elasticity  of  air.  It  is  by  no  means  dif- 
ficult to  perceive  that  this  elasticity  depends  upon  that  of 

caloric,  which  seems  to  be  the  most  eminently  elastic 
body  in  nature.  Nothing  is  more  reasdily  conceived,  than 
that  one  body  should  become  elastic  by  entering  into  com- 

bination with  another  body  possessed  of  that  quality.— 
Elasticity  is  nothing  more  than  that  quality  of  the  particles 
of  bodies  by  which  they  recede  from  each  other  when 
forced  together.  We  shall  be  satisfied  of  this,  when  we 
consider  that  air  is  susceptible  of  undergoing  great  com- 

pression, which  supposes  that  its  particles  were  previously 
very  distant  from  each  other  ;  for  the  power  of  approach- 

ing together  certainly  supposes  a  previous  distance,  at 
least  equal  to  the  degree  of  approach. 

The  acquisition  of  this  property  exhibits  some  of  the 
most  curious  phaenomena  we  are  acquainted  with.  As 
children  we  have  been  often  delighted  with  candle'Crnckers, 
but  we  should  now"  contemplate  them  as  men.  They  are 
hollow  pieces  of  glass  formed  upon  the  extremity  of  a  tube. 
This  tube  is  made  to  contain  a  drop  or  two  of  water,  and 
it  is  then  hermetically  sealed.  When  this  is  put  near  the 
fl^inie  of  a  candle,  the  water  soon  acquires  the  form  of 
steam,  the  elasticity  of  which  is  gradually  increased,  until 
it  bursts  the  glass  with  an  exceeding  loud  crack,  and  with 
such  violence,  that  usually  the  wick  of  the  candle  is  be^t 
down  upon  the  tallow  as  if  it  had  received  the  blow  of  a 
hammer. 

The  distillation  of  substances  depends  wholly  upon  this 
prh}ciple.  Steam  or  vapour  is  produced  by  the  elastic 
power  of  heat.  This  we  have  before  shewn  to  vary  with 
the  pressure  of  the  atmosphere.   Accordingly  it  is  found5 
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that  when  the  air  is  light  (indicated  by  the  barometer 
being  low)  the  fluid  will  boil  sooner.  When  the  baro- 

meter stands  at  30  inches,  water  boils  at  the  temperature 
of  212  degrees.  If  it  stand  so  low  as  28  inches,  water  will 
boil  at  208.  Hence  in  distillation  we  should  diminish  the 
pressure  of  the  atmosphere.  It  is  undoubtedly  of  great 
advantage  to  be  able  by  the  seclusion  of  air  to  work  with 
smaller  fires,  and  this  would  secure  us  also  in  a  great  mea- 

sure from  those  fatal  accidents  which  are  often  attended 
with  the  most  terrible  effects.  Mons.  Lavoisier  was  em- 

ployed with  his  chemical  friends  on  this  important  subject, 
when  the  Goth  *  of  the  eighteenth  century,  and  his  col- 

leagues in  iniquity,  deprived  the  world  of  this  great  phi- 
losopher. The  flimsy  pretext  was  that  he  occupied  the 

place  of  farmer-general,  a  receiver  of  taxes  under  the  former 
government,  but  the  real  motive  which  produced  this  exe- 

crable action  was  the  justly  acquired  riches  which  he  was 

known  to  possess.  Thus  was  cut  off"  the  Newton  of  the 
present  age  in  the  midst  of  his  useful  labours ;  his  house, 
filled  with  the  most  expensive  chemical  apparatus,  free 
for  his  numerous  visitants,  was  despoiled  ;  and  the  honour^ 
able  rendezvous  of  men  of  letters  was  converted  into  a  den 
of  political  thieves.  When  shall  we  find  again  combined 
equal  spirit,  industry,  and  great  abilities,  which  an  ample 
fortune  enabled  him  to  employ  in  their  fullest  extent! — 
A  great  northern  genius,  when  he  had  occasion  to  mention 
this  circumstance,  overcome  by  generous  feeling,  was  un- 

able to  proceed,  and  was  obliged  to  decline  continuing  the 
lecture.  A  century  may  not  be  able  to  repair  the  loss. 
It  is  however  hoped,  for  the  advancement  of  science,  that  the 
subject  will  not  be  entirely  dropt.  The  laws  which  regulate 
the  formation  of  elastic  vapour,  and  the  phaenomena  they 
exhibit,  give  us  that  link  which  closely  connects  chemistry 

*  ROBERSPIERRE. 
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with  mechanical  philosophy.  Here  we  see  chemical 
agents  and  mechanical  forces  set  in  immediate  opposition 
to  each  other,  and  the  one  made  the  indication  and  mea« 
sure  of  the  other. 
The  steam  engine,  is  the  name  of  a  machine  which  derives 

its  moving  power  from  the  elasticity  of  the  steam  of  boiUng 
water.    It  is  the  most  valuable  present  which  the  arts  of 
life  have  ever  received  from  the  philosopher.    The  mari- 

ner's compass,  the  telescope,  and  other  most  useful  disco- 
veries, were  the  result  of  chance,  and  we  do  not  know  to 

whom  we  are  indebted  for  them ;  but  the  steam-engine 
was,  in  the  very  beginning,  the  result  of  reflection,  and  the 
production  of  a  very  ingenious  mind^  and  every  improve- 

ment it  has  received,  and  every  alteration  in  its  construc- 
tion and  principles,  were  also  the  results  of  philosophical 

study.    This  invention  was  made  in  the  reign  of  Charles 
IL  by  the  Marquis  of  Worcester,  which  he  published 
with  ninety-nine  other  contrivances  of  his  own,  which  he 
extols,  as  of  the  highest  importance  to  the  public.    It  does 
not,  however,  appear  that  the  noble  inventor  could  ever 
interest  the  public  by  these  accounts.    He  was  branded  as 
a  projector,  and  the  many  failures  which  persons  of  -this 
turn  of  mind  daily  experience,  probably  prejudiced  people 
against  him,  and  prevented  all  attention  to  his  projects. 
The  scheme  however  was  revived  in  the  year  1696  by 
Captain  Savary,  but  it  owes  its  present  improved  state 
to  the  philanthropic  Mr.  Watt,  a  person  of  a  truly 
philosophical  mind,  eminently  conversant  in  all  branches 
of  natural  knowledge,  and  the  pupil  and  intimate  friend  of 
Dr.  Black,  whose  illustrious  name  will  be  often  mentioned 
in  this  work,  having  of  late  turned  his  attention  much 
towards  the  improvement  of  medicine  by  the  formation 
and  introduction  of  new  aerial  remedies. 
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Without  entering  more  ditFusely  into  examples  of  tli« 
consequences  of  the  change  of  capacity  in  bodies  wheit 
they  are  altered  in  their  form,  it  may  be  observed,  and 
repeated  once  more,  that  as  the  powers  of  gravity  and 
projection,  in  continual  opposition  to  each  other,  produce 
all  the  beautiful  effects  in  the  great  system  of  the  universe; 
so,  among  the  actions  of  the  minute  parts  of  bodies,  the 
cohesive  attraction,  and  the  repulsion  of  heat,  are  in  conti- 

nual opposition  to  each  other,  and  are  concerned  in  almost 
€very  process  by  which  changes  are  produced  in  the  pecu- 

liar properties,  or  chemical  combination,  of  bodies. 

SECTION  XXL 

i>R.  Thornton's  discovery  of  animal  heat  as  be- 
PENDANT  UPON  THE  VITAL  AIR  IN  THE  ATMOSPHERE. 

It  was  shewn  in  the  first  volume,  that  when  the  heart 
did  not  receive  blood  impregnated  with  oxygen  air  it  ceased 
to  beat  ̂ .besides  the  circulation  of  the  blood,  we  are  indebted 
flilso  for  our  vital  heat,  to  the  oxygen  air  contained  within 
the  blood. 

The  ingenious  Dr.  Crawford  appears  to  have  been  the 
first  who  attempted  to  ascertain  by  direct  experiments  the 
cause  of  animal  heat  as  dependant  upon  the  air.  In 
an  elaborate  work  he  maintains,  that  the  blood,  which  is 
returned  to  the  lungs,  is  highly  charged  with  phlogis* 
ton, — that  the  air  having  a  greater  affinity  for  phlogiston 
than  the  blood,  attracts  to  itself  that  principle,  and  having 
in  consequence  a  less  capacity  for  heat  than  before,  it  parts 
with  a  portion  of  its  heat,— and  as  the  capacity  of  the 
blood  for  heat  is  at  the  same  time  increased  by  the  separa- 

tion of  the  phlogiston,  the  heat,  detached  from  the  air,  is 
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fixed  in  a  quiescent  or  latent  state  in  the  blood  : — and  that 
the  biood  in  the  course  of  the  circulations  absorbing  phlo^ 
giston,  and  thereby  having  its  capacity  for  heat  diminished, 
part  of  it  (in  proportion  to  the  quantity  of  phlogiston 
absorbed)  breaks  out  in  the  form  of  sensible  or  moving  heat, 
and  hence  the  cause  of  animal  heat. 

It  required  a  strong  philosophic  conviction  in  Dr.  Thorn- 
ton to  depart  from  a  proposition  at  that  time  so  generally 

received.  But  having  made  many  experiments,  when 
enquiring  into  this  subject,  he  was  confident,  that  the 
OXYGEN    AIR  which   WAS    ABSOJIBED    BY    THE  BI.OOD 
(as  is  proved  in  Sect.  VI,),  was  the  true,  source  of  animai, 
HEAT.  Struck  with  the  important  discovery,  he  proposed 
it  as  the  subject  of  his  thesis  at  Cambridge.  The  pro- 

fessor of  physic  at  first  refused  it,  as  being  an  opinion  per- 
fectly 7iGvel.  He,  however,  at  length  very  politely  con- 

sented to  his  disputation  on  this  question,  and  Dr.  Thorn- 
ton maintained  at  Cambridge,  in  the  year  179^,  pre- 

vious to  receiving  his  degree  in  physic  in  that  university, 
in  opposition  to  the  opinion  of  Dr.  Crawford,  **  tliat  the 

venal  blood  in  the  lungs  absorbs  from  the  air  not  Jire^  but 

"  Qxygen,  in  combination  with  the  matter  of  heat  (oxygen 
"air),  and  that,  in  the  circuit  of  the  blood  through  the 
*'  body,  the  oxygen^  meeting  with  some  superior  attraction, 
"  is  divorced  from  its  caloric*  ̂   which  becoming  disengaged 
"  fjust  as  an  acid  discovers  its  sensible  properties,  its 
'*  alkaline  basis  being  withdrawn  from  it ),  so  did  it  assume 
"  its  w^ell  known  active  character ;  and  as  uncomhined 
''f  re  ever  tends  to  form  an  equilibrium,  or  equal  tempe- 
"  rature  with  the  substances  around,  b}^  pervading  the 
"  body,  it  became  the  source  of  vital  or  animal  heat.'* 

Animal  heat,  therefore,  appears  to  be  a  gentle  comhus- 

*  (The  matter  of  heat.) 
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lion  .'—and  an  animal  in  m^ny  respects  may  be  compared 
to  a  burning  lamp  ;  the  heat  produced  in  both  cases 
arising  from  the  same  cause. 

If  AN  ANIMAL  be  plaCed  in  an  exhausted  receiver  of  an 
air-pump  it  quickly  expires;  in  similar  circumstances  a 
BURNING  lamp  goes  out.  If  AN  ANIMAL  be  not  supplied 
with  fresh  air  it  dies,  and  its  heat  is  extinguished ;  so  it 
is  with  the  lamp.  The  air  breathed  by  animals  is 
diminished  in  quantity ;  so  it  is  by  the  burning  of  the 
LAMP.  A.  certain  quantity  of  air  supports  an  animal 
for  a  certain  time,  but  no  longer ;  so  it  will  keep  up  the 
flame  of  the  lamp,  for  a  certain  time  only.  The  air 
in  which  a  lamp  has  burnt  out  destroys  animal  life  ;  so 
the  air  that  the  animal  hath  breathed,  puts  out  the 
lamp.  Fixed,  azotic,  and  inflammable  airs,  destroy 
animals  ;  so  likewise  do  they  extinguish  the  lamp. 
A  LIVING  ANIMAL  and  a  BURNING  LAMP,  therefore, 

exactly  agree  in  requiring  the  same  kind  of  air  to  support 
them,  and  in  producing  the  same  effects  upon  the  air,  to 
which  they  are  exposed. 

Bui  they  do  not  resemble  each  other  only  in  producing 
HEAT,  and  requiring  the  same  kind  of  air  :  for  if  an  ani- 

mal hath  not  fresh  supplies  of  food,  as  well  as  air,  after 
a  certain  time  it  dies,  and  becomes  cold  ;  just  in  the  same 
manner  as  the  lamp  dies  out,  if  not  duly  supplied  with 
OIL. 

Since  then  that  part  of  the  air  destroyed  by  respira- 
tion is  the  same  as  that  destroyed  by  combustion  ;  and 

since  the  ultimate  effect  is  the  same  in  both  operations, 
that  is,  THE  PRODUCTION  OF  HEAT,  is  it  uot  reasonable  to 
think,  that  the  food  affords  to  the  animal  principles 
alike  attractive  of  oxygen,  and  disengaging  heat,  as  the 
oil  affords  to  the  lamp?  For  since  the  effects  2iXQ 
same,  the  cause  must  be  so  too.   Oil,  therefore,  affords 
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tJie  principle  attractive  of  oxygen  to  the  lamp:  and, 
consequently,  the  food  of  animals  supports  the  genera^ 
Hon  of  heat,  by  supplying  to  the  animal  body  those  principles 
lohich  are  attractive  of  oxygen,  the  base  of  vital  air. 
The  chemical  analysis  of  such  substances  as  are  to  support 

animal  life  confirms  this  opinion  ;  for  no  substance  affords 
proper  nourishment,  which  contains  not  principles  that 
readily  combine  with  oxygen;  and  the  instantaneous  sup- 

port, and  refreshment,  perceived  by  those,  who  are  much 
exhausted,  upon  taking  into  the  stomach  certain  inflam- 

mable substances,  as  diluted  spirits,  &c.  depend  upon  the 
same  principle.  Very  different  matters,  therefore,  will 
support  ANIMAL  LIFE,  if  they  contain  principles,  separa- 

ble by  the  animal  process,  that  have  an  afFmity  with 
Oxygen, 

To  prove  that  animal  heat  arises  from  the  decomposition 
of  VITAL  AIR  by  those  substances  which  attract  oxygen, 
we  have  the  following  very  striking  fact. 

Dr.  Beddoes,  the  justly  celebrated  professor  of  chemistry 
at  Oxford,  respired  at  times  for  seven  weeks  air  of  a  much 
higher  than  the  ordinary  standard,  and  commonly  such  as 
contained  almost  equal  parts  of  oxygen  and  azotic  airs. 

He  relates,  in  his  letter  to  Dr.  Darwin,  **  that  he  felt  that 
agreeable  glow,  and  lightness  of  the  chest,  which  has 

"  been  described  by  Dr.  Priestley  and  others.  In  no  long 
"  time,"  he  says,  "  I  observed  in  myself  a  remarkable 
"  power  of  sustaining  cold.  Except  one  or  two  evenings 
"  I  never  once  experienced  the  sensation  of  chilliness, 
"  though  cold  easterly  winds  prevailed,  during  great 
**  part  of  the  time  I  inspired  the  super-oxygenated  air,  I 
"  was  not  only  able,"  he  adds,  to  reduce  my  bed-clothes 
"  to  a  single  blanket  and  coverlid,  but  slept  without  incon- 
"  venience  in  a  large  bed-chamber,  looking  to  the  north- 
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**  east,  with  the  window  open  all  night,  and  with  the  door 
"  and  windows  of  an  adjacent  sitting  room  also  open. — 
"  My  appetite  was  keen,  and  I  eat  one  third  or  one  fourfft 
"  more  than  before,  without  feeling  the  stomach  loaded." 

Animal  heat,  therefore,  proceeds  from  the  chemical  union 
of  certain  parts  of  our  food  and  oxygen,  7nodifi€d,and'Com* 
bined,  by  the  proper  exercise  of  the  natural  animal  functions, 
disengaging  caloric. 
When  we  come  to  treat  on  digestion,  it  will  be  shewn 

how  the  gastric  juice  has  a  solvent  power  over  certain  sub- 
dances.  Our  aliment  is  therefore  broken  down  in  the 

stomach  into  its  constituent  principles,  and  these  commi- 
nuted parts  then  enter  and  pass  along  the  capillaries  of  the 

intestines,  which  are  incapable  of  admitting  any  substance, 
unless  in  an  highl}^  attenuated  or  aerial  form. 

The  anatomical  lecturer  at  Pisa,  in  the  year  1597,  hap- 
pening to  hold  a  lighted  candle  near  the  subject  he  was 

dissecting,  on  a  sudden  the  vapours  that  issued  from  the 
stomach  and  intestines  were  set  on  fire.  In  the  same  year 
Dr.  Ruisch  was  dissecting  a  woman,  and  had  no  sooner 
opened  the  stomach,  than  there  issued  out  a  yellow  greenish 
flame,  supposed  to  have  arisen  from  the  vapours,  which 

were  kindled  by  a  student's  holding  a  lighted  candle  near 
him.  Dr.  Vulpare,  the  anatomical  professor  at  Bologna, 
aflQrms  that  any  one  may  see,  issuing  from  the  stomach 
of  an  animal,  a  vapour  that  burns  like  spirits  of  wine,  if 
the  upper  and  lower  orifices  are  bound  fast  with  a  tight 
thread.  The  stomach  thus  tied  up,  must  be  cut  immedi- 

ately under  the  upper  ligature,  the  contents  of  the  stomach 
being  first  pressed  with  both  hands,  so  as  to  pass  to  one 
side.  A  candle  being  held  about  half  an  inch  from  the 
aperture,  a  flame  will  be  observed  immediately  to  issue 
from  the  stomach.    Bartholinc  relates  the  case  of  a  person. 
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wlio  having  drank  much  brandy  for  a  wager,  died,  after  an 
eruption  of  a  flame  of  fire  had  first  issued  from  his  mouth* 
The  injiammahle  woman  of  Coventry,  as  described  by  Mr. 
Wilmer,  appears  also  to  have  reduced  herself  by  dram- 
drinking  to  such  a  state  as  to  be  capable  of  being  set  on 
fire,  and  burn  like  any  very  combustible  matter ;  so  eager, 
says  the  learned  #)r.  Beddoes,  were  the  principles  of  which 
she  was  composed  to  combine  loith  oxygen.  In  like  manner 
the  Countess  Cornelia  Bandi,  near  Cesena  in  Romagna,  in 
1731,  in  the  sixty-second  year  of  her  age,  was  found  in 
the  middle  of  her  bed-chamber  reduced  to  ashes.  These 
ashes  were  light,  and  left  in  the  hand  a  greasy  and  sticking 
moisture.  The  floor  was  smeared  with  a  gross  unpleasant 
moisture,  and  the  walls  and  furniture  were  covered  with  a 
moist  sGot 

An  instance  of  the  same  kind  occurred  at  Christ-Church 
in  Hampshire,  June  26,  1613  ;  one  John  Hitchell,  a  car- 

penter of  that  parish,  a  great  drunkard,  having  ended 

his  day's  work,  came  home  and  went  to  bed.  His  wife 
found  him  dead  before  morning  at  her  side.  He  felt  so 
extremely  hot,  that  it  was  impossible  to  touch  him.  He 
lay  burning  for  three  days ;  nor  was  there  any  appearance 
of  flame  outwardly,  but  only  a  smoke  or  mist  ascending 
from  his  carcase  till  it  was  consumed. 

These  curious  instances  of  quick  combustion  carried 
on  in  the  body,  if  I  may  be  allowed  to  continue  the  ex- 

pression, are  adduced  only  as  exceptions  to  Dr.  Thorn- 

ton's general   rule,       that  within   the  body  there  is 
always  carried  on  a  gentle  combustion^  productive  of 
the  vital  flamed 
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SECTION  XXIL 

HOW  LIFE  DEPENDS  UPON  A  DUE  QUANTITY  OF 
ANIMAL  HEAT, 

In  the  last  Section  it  was  proved,  that  vital  heat  arose 
from  the  decomposition  of  oxygen  air  in  the  blood*  In  this 
it  will  appear,  how  life  depends  on  a  certain  degree  of  heat 
in  the  body. 

In  the  chick  contained  within  an  egg  there  are  no  powers 
capable  of  generating  heat.  Therefore  until  the  chick 
receives  heat  from  the  mother,  it  remains  in  a  torpid  and 
inactive  state.  The  principles  of  life  are  then  called  into 
action.  A  gradual  extension  of  the  parts  commence. 
During  the  time  of  incubation,  the  living  principle  every 
day  increases  in  quantity  and  power  with  the  perfection  of 
the  animal,  and  the  capacity  of  its  organs  for  performing  its 
functions,  and  generating  heat^  which  last  does  not  happen 
till  the  time  of  its  exclusion  from  the  shell :  after  which, 
the  chick  does  not  depend  entirely  on  the  mother  for  the 
production  of  that  heat,  which  must  always  accompany 
and  support  the  functions  of  life.  When,  by  respiration, 
the  first  action  after  birth,  oxygen  air  is  absorbed  by  the 
blood,  the  motion  of  the  heart,  the  circulation,  and  other 
operations,  are  carried  on  with  greater  vigour  than  formerly, 
and  the  food  being  separated  into  principles  attractive  of 
oxygen,  the  chick  is  capable,  in  a  great  measure,  of  gene- 

rating a  degree  of  heat  equal  to  that  of  the  parent.  At 
first  the  mother,  by  a  wonderful  instinct,  as  if  conscious  of 
the  tender  state  of  her  offspring,  and  of  the  impossibility 
of  their  being  kept  sufficiently  warm  by  their  own  powers, 
gathers  them  under  her  wings  to  cherish  that  vital  warmth, 
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which  she  appears  to  judge  them  incapable  of  creatiug, 
mid  without  zvhich  they  wouid  necessarily  perish.  'In  the 
same  way,  if,  during  incubation,  the  hen  leaves  her  ilest  so 
long  as  to  cool  the  eggs  a  few  degrees,  from  that  period  the 
powers  of  life  are  proportionably  diminished,  and  a  stop  is 
put  to  the  growth  of  the  chick  ;  both  of  v/hich,  if  the  eggs 
have  not  been  cooled  too  far,  are  recoverable  on  the  return  of 
the  hen,  or  of  that  genial  heat  they  receive  from  her  body. 
The  mother  is  so  solicitous  to  preserve  this  heat,  that  she  sel- 

dom leaves  her  nest  above  five  or  six  minutes  in  the  day,  to 
take  a  slender  repast;  and  when  she  discovers  the  motion 
of  the  chickens  in  the  eggs,  she  then  sits  so  close,  that  even 
the  sight  of  food,  though  ever  so  much  pressed  by  hunger, 
can  scarcely  prevail  with  her  to  stir  from  the  eggs  for  three 
or  four  days,  or  until  they  are  completely  hatched.  But  if 
she  abandons  her  nest  altogether,  or  is  killed  by  accident, 
then,  as  the  eggs  cool,  the  powers  of  life  gradually  decline, 
till  they  are  at  last  totally  abolislkM  by  the  death  of  the 
chickens. 

Though  the  functions  of  Hfe/m  this  instance,  are  soon 
destroyed  or  suspended  for  want  of  a  due  quantity  of 
animal  heat,  yet  in  some  creatures,  under  these  circum- 

stances, the  vital  principle  still  remains  intire.  Thus  tlies, 
when  the  cold  comes  in,  appear  as  if  deprived  of  sense,  and 
in  proportion  to  the  degree  of  cold,  the  moving  mechanism 
is  retarded.  But  if  the  weather  be  intensely  cold,  they 

phen  "  sleep  the  sleep  of  deathJ'  Hence  the  reason  why 
we  see  toads  burrowing,  frogs  living  under  large  stones, 
snails  seeking  shelter  in  the  hollows  of  trees,  and  fishes 
having  recourse  to  deep  waters  ;  the  heat  of  all  these  places 
being  generally  above  the  freezing  point,  even  in  our  frosts, 
which  are  however  sometimes  so  severe,  as  to  kill  many 
whose  habitations  are  not  well  chosen. 

Some  years  ago  I  cut  out^  says  Dr.  Gardinor,  the  heart  and 
Vol.  T.  N 
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part  of  the  large  vessels  of  a  turtle,  with  a  view  to  examine 
the  structure  of  these  parts  and  the  circulation  of  the  blood 
in  that  animal.  Having  wiped  off  the  blood  and  other 
moisture,  the  heart  was  wrapped  up  in  a  handkerchief; 
but  engagements  in  the  way  of  my  profession  obliged  me 
to  postpone  my  curiosity  till  about  six  or  seven  hours  after 
it  was  cut  out.  When  I  examined  it,  there  appeared  not 
the  least  signs  of  life.  It  was  much  shrivelled  and  dried. 
But,  by  putting  it  into  water,  nearly  7nilk  warm,  it  plumped 
up,  and  some  of  its  parts  acquired  a  tremulous  motion. 
Laying  it  on  the  table,  and  pricking  it  with  a  large  needle, 
it  palpitated  several  times.  The  palpitations  were  re- 

newed, as  often  as  the  needle  was  pushed  into  its  sub- 
stance, until  it  became  cold,  when  it  seemed  to  be  insensible 

to  every  stimulus.  But,  after  warming  it  again  in  the 
Avater,  it  recovered  its  irritability ,  Siud  repeated  its  palpi- 

tations on  the  application  of  the  needle.  Though  no 
movement  could  be  t^xcited  in  it  by  any  stimulus  when 
cold,  yet  it  moved  several  times  after  being  macerated  in 
warm  water.  This  evidently  shews  the  necessity  of  heat 
for  maintaining  the  full  powers  of  the  contractile  living 
principle. 

The  effects  of  temperature  is,  in  a  most  satisfactoiy 
manner,  illustrated  by  the  learned  and  ingenious  Dr.  Ro- 

bertson, in  his  history  of  America ;  when  takiiig  a  view  of 

the  effects  of  climate  on  the  human  body,  he  says, — *'  In 
every  part  of  the  earth  where  man  exists,  the  power  of 
climate  operates  with  decisive  influence  upon  his  condition 
and  character.  In  those  countries  which  approach  near  to 
the  extremes  of  heat  or  cold,  this  influence  is  so  conspicuous 
as  to  strike  every  eye.  When  we  consider  man  merely 
as  an  animal,  or  as  a  being  endowed  with  rational  powers, 
which  fit  him  for  activity  and  speculation,  we  shall  find 
that  he  has  uniformly  attained  the  greatest  perfection,  of 
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which  his  nature  is  capable,  in  the  temperate  regions  of 
the  globe.  Tliere  his  constitution  is  most  vigorous,  his 
organs  most  acute,  and  his  form  most  beautiful.  There, 
too,  he  possesses  a  superior  extent  of  capacity,  greater  fer- 

tility of  imagination,  more  enterprising  courage,  and  a 
sensibility  of  heart,  which  gives  birth  to  passions  not  only 
ardent  but  persevering.  In  this  favourite  situation  he  has 
displayed  the  utmost  effects  of  his  genius,  in  literature,  in 
policy,  in  commerce,  war,  and  in  all  the  arts  which  improve 
and  embellish  life." 

He  accordingly  divides  the  natives  of  America  into  two 
distinct  classes the  one  inhabits  the  temperate,  the  other 

the  torridz  ones,  on  both  sides  of  the  line.  He  says,  "  that 
the  human  species  in  the  former  appears  manifestly  more 
perfect :  that  the  natives  are  more  robust,  more  intelligent, 
more  active,  and  more  courageous.  They  possess,  in  the 
most  eminent  degree,  that  force  of  mind,  and  love  of  inde- 
pendance,  which  are  regarded  as  the  chief  virtues  of  man 
in  his  savage  state.  These  natives  accordingly,  though 
surrounded  for  several  centuries  past  by  polished  and  hostile 
nations,  have  hitherto  maintained,  in  a  great  degree,  their 
freedom  and  independance:  but  the  o^/ier  class,  from  the 
debility  of  their  mind  and  body,  their  inactivity,  want  of 
active  courage,  and  of  that  independence  which  charac- 

terises those  living  in  the  more  temperate  climates,  have 
become  so  dependent  as  to  be  nearly  in  a  state  of  slavery 
to  those  nations,  who,  for  the  sake  of  mines  or  commerce, 

haye  taken  possession  of  tlieir  territories.** 
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SECTION  xxm. 

flow  NATURE   INCREASES  OR   RIDS  HERSELF  THIS' 
ANIMAL  HEAT. 

Tn  t]ie  last  Section  the  close  connexion  between  life  and 
heat  was  shewn  ;  we  shall  slightly  consider  here  the  method 
Nature  takes  to  increase  or  rid  herself  of  this  subtile  and 
penetrating  fluid. 

1.  Animal  Heat  usually  exceeds  the  surrounding  Air*, 

As  the  heat  of  the  living  body  generally  exceeds  that  of 
the  surrounding  atmosphere,  it  is  obvious,  so  far  from  any 
heat  being  derived  from  it,  on  the  contrary,  the  body  must 
communicate  heat  to  the  external  air  ;  and  if  we  consider 
the  great  difference  subsisting  between  the  temperature  of 
the  human  body,  and  that  of  the  atmosphere  in  our  cli- 

mate, it  is  clear  that  a  very  large  portion  of  heat  must  be 
ever  escaping  from  the  body,  and  of  course  there  must  be 
constant  generation  of  animal  heat  carried  on  in  the  body 
to  balance  this  consumption. 

Every  one  who  has  paid  attention  to  the  temperature  of 
the  atmosphere  by  means  of  the  thermometer,  must  have 
observed  how  frequently  our  feelings,  respecting  heat  and 
cold,  disagree  with  the  indications  of  them,  as  expressed 
by  that  instrument;  since  it  often  happens,  that  when  ex- 

periencing a  very  considerable  degree  of  cold,  we  are  sur- 
prised to  find  the  mercury  at  a  moderate  temperature; 

and  this  may  be  observed  usually  to  happen  in  windy 
weather,  or  when  the  air  is  particularly  loaded  with  wet 
particles, 

*  A  thermometer  being  put  under  the  tongue  of  man  in  all  countries 
rises  to  97. 
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This  can  be  accounted  for  on  no  other  principle  than 
that  of  the  constant  production  of  heat  within  the  animal^ 
and  of  its  tendencij  to  pass  off  by  the  surface  :  for  the  ther- 

mometer very  soon  acquiring  the  temperature  of  the  air, 
becomes  at  once  stationary,  varying  oniy  with  the  real 
changes  which  take  place  in  the  atmosphere  ;  whereas  the 
constant  succession  of  heat,  which  there  is  in  the  living 
animal,  prevents  it  acquiring  the  temperature  of  the  air, 
and  it  cannot,  therefore,  like  the  mercury,  descend  to  its 
temperature,  and  then  become  stationary ;  and  as  the 
sense  of  cold  felt  by  us,  must  consequently  be  owing  to  the 
cousto^nt  escape  of  heat  which  is  thus  promoted,  the  degree 
of  cold  felt  must  obviously  be  in  proportion  to  the  celerity 

with  which  the  air  is  enabled  to  carry  off'  the  warm  atmos^ 
phere  surrounding  us. 

The  effects  produced  hy  fanning,  when  persons  are  very 
hot,  may  be  understood  from  the  principles  of  the  fore- 

going doctrine  :  when  the  surface  is  loaded  with  heat,  and 
the  air,  which  is  in  immediate  contact  with  it,  has  already 
taken  up  so  much,  that  it  is  either  unable  to  carry  off  any 
more,  or  performs  this  office  so  slowly,  as  to  be  unequal  to 
the  removal  of  the  quantity  which  is  constantly  arriving 
at  the  surface,  the  driving  away  such  air  by  tlie  fan,  and 
permitting  other  colder  air  to  approach,  which,  not  being 
so  loaded,  is  able  to  carry  off  the  heat  more  quickly,  the 
skin  must  in  consequence  feel  cooled. 

Moist  air  is,  likewise,  a  better  conductor  of  heat  than 
when  dry,  because  water ^  though  of  the  same  temperature 
with  air,  is  well  known  to  carry  it  off  more  quickly  than  air 
will  do. 

If,  therefore,  these  two  causes  unite,  as  is  the  case  in 
moist  and  ivindy  weather,  we  may  easily  understand  w  hy 
the  heat  from  animals  should  be  carried  otf  more  quickly, 
#^nd  the  animals  should  experience  a  greater  serise  of  cot  i 
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than  when  the  air  is  still  and  dry,  though  the  thermometer 
should,  in  both  cases,  stand  at  the  same  point. 

Even  in  torpid  animals  the  temperature  of  heat  is  con- 
stantly higher  than  the  surrounding  medium. 

In  the  winter,  the  atmosphere  at  forty-four  degrees,  the 
heat  of  the  torpid  hedge-hog  at  the  diaphragm  was  found, 
by  Dr.  Jenner,  to  he  48°i. 
When  the  atmosphere  was  at  twenty-six  degrees, 

the  heat  of  a  torpid  hedge-hog  was  reduced  so  low 
as  30°. 

In  summer,  the  atmosphere  at  seventy-eight  degrees, 
the  heat  of  the  hedge-hog  at  the  diaphragm  was  found  to 
be  97^. 

The  atmos[)here  being  at  thirty,  that  ingenious  and  most 
accurate  experimental  philosopher,  Dr.  Haighton,  the  pre- 

sent Lecturer  on  Physiology  at  Guy's  Hospital,  found  the 
animal  heat  of  a  torpid  bat  at  33°;  and  when  the  atmos- 

phere was  at  sixty,  he  found  it  so  high  as  63**;  that  is, 
during  life  the  vital  heat  was  always  found,  even  in  dormant 
animals,  to  exceed  the  surrounding  medium. 

9.  Of  the  Retention  of  Animal  Heat, 

It  may  be  remarked,  that  all  animals,  when  the  heat  is 

passing  oft'  them  in  an  inconvenient  degree,  endeavour  to 
CHECK  IT  by  lessening  the  surface  of  their  bodies,  which 
is  exposed  to  the  surrounding  air  ;  thus  we  see  why  dogs, 
rats,  &c.  when  lying  on  the  ground,  and  not  in  a  warm 
situation,  draw  their  limbs  close  to  them,  and  endeavour  to 
acquire  such  a  posture  of  the  whole  body,  as  shall  bring  all 
the  parts  as  much  into  contact  as  possible  ;  and  when  in  a 
contrary  situation,  as  exposed  to  the  warm  rays  of  the  sun, 
or  near  the  fire,  they  stretch  out  their  limbs,  and  extend 
their  whole  surface  as  much  as  possible :  and  we  all  know, 
that  we  ourselves,  when  naked,  or  when  entering  a  cold 
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bed,  do  exactly  the  same  thing;  and  in  bed  we  continue 
such  a  posture  until  such  a  quantity  of  heat  has  been  ac- 

cumulated, and  confined  by  the  bed-clothes,  as  to  remove 
all  sensation  of  cold,  when,  like  the  before- mentioned 
animals,  we  stretch  forth  our  limbs,  and  acquire  our  ac^ 
customed  posture, 
:  The  universal  custom  of  the  inhabitants  of  all  countries 

in  which  the  temperature  of  the  atmosphere  is  below  the 
standard  of  the  heat  of  the  human  body,  making  use  of 
apparel,  and  this  being  thicker  or  thinner  in  proportion  to 
the  respective  differences  of  seasons  or  climates,  is  founded 
on  the  same  principle,  to  prevent  such  an  escape  of  heat 
from  the  body  as  would  he  unpleasant  or  injurious. 

The  same  thing  may  be  observed  of  the  natural  clothing 
of  different  animals ;  in  warm  climates  their  coats  are  short, 
smooth,  and  lie  close  to  the  skin ;  but  in  the  northern 
regions  their  covering  consists  of  a  rarer  substance,  as  fur, 
wt)ol,  &c. 

It  may  likewise  be  dbserved,  that  even  in  the  same 
animals  a  difference,  respecting  the  heat-conducting  powers 
of  their  covering,  takes  place  under  different  exposures  ; 
that  in  summer  it  is  less  calculated  to  retain  their  heat 
than  in  winter ;  and  when  protected  by  the  external  cold, 
by  living  within  doors,  than  when  exposed  to  it  when 
living  in  the  open  air.  The  horse  may  be  considered  as  a 
very  familiar  instance  of  the  truth  of  this  remark,  for  every 
one  knows  how  long  and  rough  the  coats  of  those  are 

"which  winter  in  the  straw-ijard,  and  how  short  and  smooth 
are  the  coats  of  those  which  are  kept  in  warm  stables  ;  and 
that  it  is  a  common  practice  with  such  as  have  the  cai  e  of 
horses,  to  cover  them  with  woollen  cloths,  to  render  their 
coats  fine  and  smooth. 

In  birds  this  provident  care  of  nature  is  peculiarly 
striking ;  as  they  pass  freely  through  the  air,  and  are  often 
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exposed  in  the  higher  regions  to  a  very  cold  medium,  their 
natural  heat  would  pass  off  much  too  quickly,  if  they  were 
not  covered  with  a  substance  which  conducts  heat  very 
slowly,  which  feathers  are  well  known  to  do  :  and  in  those 
birds  that  Iwe  in  water,  which  withdravv^s  heat  much 
quicker  than  air,  their  covering  is  much  more  rare  and 
compact  than  common  feathers;  the  down  upon  the  breast 
and  lUider  the  bellies  of  tliose  birds,  which  in  cold  climates 
live  principally  in  the  water,  being  perhaps  the  slowest 
conductors  of  heat  in  nature ;  modern  luxury  having,  on 
this  principle,  set  a  great  value  on  the  down  of  the  eider 
d?.(ck,  and  its  use  in  retaining  heat,  to  which  it  is  applied, 
being  well  known  in  fits  of  the  gout;  to  which  cases,  on 
account  of  its  extraordinary  lightness,  it  is  particularly  well 
adapted,  as  the  parts  affected  are  usually  so  exquisitely 
tender,  as  to  suffer  pain  from  the  contact  of  whatever  has 
weight,  or  occasions  pressure.  The  slow  conducting  power 
of  this  down  being  evidently  owing  to  its  rare  texture,  it  i& 
obvious,  that  to  retain  this  quality  it  should  remain  per- 

iectly  dry,  as  the  plumage,  when  wet^y  w\l\  very  soon 

*  Mr.  Hunter >  having  put  a  dormouse  in  a  freezing  mixture,  could 
net  freeze  the  whole  animal,  but  only  the  feet,  the  hair  being  so  bad  a 
conductor  of  hea.t,  that  the  heat  withdrawn  from  the  animal  was  not  more 
than  its  powers  Avere  capable  of  generating.  Taught  by  the  failure  of  this 
experiment,  I  took  care,  says  this  great  physiologist,  that  the  hair  should 
not  a  second  time  be  an  obstruction  to  our  success.  Having,  therefore, 
first  made  the  animal  wet  all  over,  that  its  heat  might  be  more  expeditiously 
carried  off,  it  was  put  into  a  leaden  vessel,  and  the  whole  placed  in  the 
cold  mixture  as  before.  The  animal  soon  gave  signs  of  feeling  the  cold, 
by  coiling  itself  into  a  round  form,  and  repeatedly  attemptirlg  to  make  its 
escape  ;  and  the  breath  and  water  evaporating  from  its  body  being  soon 
frozen,  appeared  like  a  hoar  frost  on  the  sides  of  the  vessel,  and  on  its 
whiskers  ;  but  as  long  as  the  vigour  of  life  lasted,  it  seemed  to  defy  the 
cold.  However,  from  the  air  being  wet,  and  thereby  rendered  a  good 
conductor,  there  was  a  much  greater  consumption  of  heat  than  in  the  firsj 
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collapse  together,  and  form  a  body  capable  of  carrying 
heat  off,  perhaps,  too  quickl}^  To  guard  against  this  cir- 

cumstance, Nature  has  kindly  furnished  these  aquatic  birds  > 
with  a  peculiar  kind  of  oil,  and  has  given  them  the  power 
of  occasionally  opening  the  receptacle  where  it  is  deposited, 
and  of  spreading  a  sufficient  quantity  of  it  over  their  outer- 

most feathers,  by  which  the  contact  of  water  is  effectually 
prevented. 

Lastly,  we  may  observe,  that  the  sensible  perspiration  is 
much  less  in  cold  than  in  hot  weather,  which  circum- 

stance in  the  next  paragraph  will  be  more  particularly 
considered. 

3.  The-  Escape  of  Animal  Heat, 

When  the  air  is  of  that  particular  temperature  which, 
with  the  assistance  of  other  operations  in  the  oeconomy,  is 
just  sufficient  to  carry  off  such  a  quantity  of  the  heat 
generated  in  tlue  body,  that  the  remainder  shall  exactly 
support  the  animal  body,  we  say  such  an  air  is  mild,  or  it 
is  temperate ;  because  w^e  are  not  sensible  of  any  trouble- 

some degree  of  heat  or  cold..  This  precise  ̂ temperature 
varies  in  different  people,  according  to  the  climatej  age, 
and  constitution  of  the  individual;  but  at  wlmtever  point 
of  the  thermometer  this  temperature  may  be,  if  it  rises  or 
falls  a  few  degrees  only,  we  then  complain  of  heat  or  of 
cold,  and  employ  various  ways  of  obviating  their  effects, 
when  we  are  surrounded  with  a  ivarm  air,  a  free  perspira- 

tion succeeds  ;  and  if  a  further  accumulation  of  heat  takes 

place  in  the  body,  a  sweat  is  brought  on  proportioned  to 
the  stimulus,  from  the  excess  of  heat.  Nature  is  now  em- 

experiment  ;  wliich  hastened  on  a  diminution  of  tlie  power  of  producing 
it.  The  animal  soon  became  stiff;  and  upon  being'  thawed,  was  found 
quite  dead.    Hunter  on  the  Animal  Economy. 
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ployed  in  counteracting  the  effects  of  an  accumulation 
of  heat  by  the  refrigerating  process  of  sweatings  and  the 
consequent  expenditure  of  heat  in  the  formation  of  vapour. 
How  soon  will  the  mercury  and  the  thermometer  cool  by 
the  ball  being  wet  with  eether,  or  volatile  alkali !  The 
degree  of  cold  that  may  be  produced  in  this  way,  has  been 
sufficiently  proved  by  the  celebrated  Dr.  CuUen.  Witness 
the  ice  found  in  the  morning  on  linen  hung  out  to  dry 
during  the  night,  when  the  temperature  of  the  air  is  even 
much  above  the  freezing  point :  the  practice  of  cooling 
wine  in  warm  countries,  by  hanging  up  their  bottles  in  wet 
cloths  to  the  sun  f,  to  expedite  the  evaporation  ;  the  cool- 

ing of  the  wine  going  on  in  proportion  to  the  quickness 
with  which  its  heat  is  abstracted  by  the  vapour.  I  should 
not  have  insisted  so  much  on  the  effects  of  evaporation, 
says  Dr.  Gardiner,  President  of  the  Royal  College  of  Phy- 

sicians at  Edinburgh,  had  I  not  considered  it  as  a  material 
circumstance  in  examining  the  effects  of  hot  air  on  the 
human  body,  which  sooner  or  later,  according  to  the  degree 
of  heat  it  possesses,  produces,  in  the  manner  above-men- 

tioned, a  sweat,  and  consequently  evaporation  from  every 
part  of  the  body.  Not  that  the  whole  of  the  matter  per- 

spired is  turned  into  vapour;  it  is  only  such  a  portion  of  it 
as  can  readily  absorb  the  necessary  quantity  of  heat  from 
the  body  and  external  air,  which  will  be  in  proportion  to 
the  degree  of  heat  they  possess  ;  the  rest  running  in  drops 

-f-  The  Arabians  have  this  remarkable  method  of  cooUng  their  wines 
when  conducting  caravans  over  the  deserts,  which  exhibits,  in  the  most 
forcible  manner,  the  truth  of  the  above  account.  They  dig  a  hole,  and 
having  filled  it  with  straw,  they  place  the  bottle  of  wine  they  mean  to  cool 
into  the  midst  of  it,  having  previously  surrounded  it  with  wet  straw  or 
clay.  They  then  set  fire  to  the  straw,  and  the  bottle  of  wine  is  brought 
out  (from  the  evaporation  of  the  wet  clay  or  straw  surrounding  it)  quite 
tool.    Vide  Philos.  Trans.  Vol.  LXV.  p.  252. 
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off  the  body,  or  it  is  absorbed  by  the  cloths,  and  is  after- 
wards evaporated  from  them. 

The  matter  of  heat,  or  caloric,  finds,  moreover,  other 
outlets  to  escape  by,  besides  the  surface  of  the  body  ;  as  a 
considerable  quantity  must,  evidently,  pass  off  from  the 
lungs  in  breathing.  Indeed  the  quantity  which  is  carried 
off  by  the  air,  as  also  by  the  lungs,  is  found,  by  experience, 

to  be  much  greater  than  one  would  at  first  imagine,  ''/or 
we  know  that  the  heat  contained  in  one  breath  of  air,  will, 

if  properly  managed^  raise  Fahrenheit's^  thermometer  ten 
degrees  J."  And  provident  Nature  seems  to  take  advantage 
of  this  circumstance,  when  an  extraordinary  quantity  of 
heat  is  suddenly  excited  in  those  animals,  which  are  but 

little  able  to  carry  off  a  superabundance  :  thus  c/og-^,  which 
do  not  sweat,  and  sheep,  whose  clothing  is  so  particularly 
unfavourable  to  the  carrying  off  an  unusual  quantity  of 
heat,  always  open  their  mouths  very  wide,  that  the  whole 
surface  of  the  fauces  may  be  exposed,  and  move  the 
tongue  remarkably  quick,  to  agitate  the  air  in  contact 
with  it. 

When  heat  is  accumulated  in  the  system,  either  by  fever, 
by  strong  exercise,  or  by  the  scorching  heat  of  the  sun. 
Nature  constantly  cries  aloud  for  acids,  and  a  cooling  diet; 
and  to  those  who  have  turned  their  mind  to  chemistry,  the 
reason  for  this  strong  desire  is  obvious.  They  know  that 
animal  heat  originates  in  the  decomposition  of  oxygen 
AIR,  after  it  is  received  into  the  blood  by  the  lungs;  and 
they  observe,  that  the  quantity  of  air  which  is  decomposed 
or  vitiated,  bears  direct  proportion  (as  will  be  explained 
when  mentioning  the  experience  of  the  celebrated  diver 
Mr.  Spalding)  to  the  quantity  of  combustible  matter,  whe- 

ther animal  or  vegetable,  whether  sugar,  oil,  or  spirits, 
received  into  the  stomach.    They  observe,  likewise,  that 

X  Vide  Critical  Review  for  January  1782,  page  6. 



188 

acids  taken  into  the  stomach  always  check,  and  restrain  the 
generation  of  heat ;  or,  in  other  words,  that  when  the  sys- 

tem is  saturated  with  oxygen  only,  less  oxygen  air 
(oxygen  and  caloric)  is  imbibed  by  the  blood  in  the  lungs, 
and  consequently  less  heat  will  be  evolved  in  the  body.  It 
is  upon  these  principles,  says  the  Rev.  Mr.  Townsend,  that 
the  reapers  in  the  south  of  Spain  covet  ihew  guzpaclio,  conw 
posed  of  bread,  oil,  and  vinegar :  the  two  first  articles  for 
nutriment,  and  the  latter  to  moderate  their  vital  heat.  On 
the  same  principles,  obedient  to  the  voice  of  nature,  during 
the  sultry  heats  of  summer,  we  equally  desire  our  lettuce, 
oil,  and  vinegar,  and  we  may  remark,  that  in  warm  climates, 
and  in  summer  in  the  more  tew.perate  regions  o^  the  globe, 
the  acescent  and  watery  fruits  abound,  but  in  the  autumn 
ice  have  chiefly  those  which  produce  oil  and  sugar,  while 
dried  Jish^  meat,  and  train  oil,  form  the  principal  support 
of  the  hardy  inhabitants  of  the  north. 

SECTION  XXIV. 

ON  CLOTHING. 

1.  Of  the  Clothing  of  Infants, 

Midwifery  was  first  practised  by  women.  Hence  the 
dressing  of  children  became  an  art  which  few  could  attain 
unto.  Each  midwife  strove  to  outdo  all  others  in  this  pre- 

tended knowledge.  These  attempts  were  seconded  by  the 
vanity  of  parents,  who,  too  often  desirous  of  making  a  show 
of  the  infant  as  soon  as  it  was  born,  were  ambitious  to  have 
as  much  finery  heaped  upon  it  as  possible.  Thus  it  came 
to  be  thought  as  necessary  for  a  midwife  to  excel  in  bracing 
and  dressing  an  infant,  as  for  a  surgeon  to  be  expert  in 
applying  bandages  to  a  broken  limb  ;  and  the  poor  child 
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as  soon  as  it  came  into  the  world,  had  as  many  rollers  and 

wrappers  applied  to  the  throat  *  and  body,  as  if  every  bone 
had  been  fractured  in  the  birth  ;  while  these  were  often 
so  tight,  as  not  only  to  gall  and  wound  its  tender  frame, 

but  even  to  obstruct  the  motion  of  the  organs  necessary' 
for  life. 
Nature  knows  no  other  use  of  clothes  but  to  keep  the 

body  icarm.  All  that  is  necessary  for  this  purpose,  is, 
when  the  child  is  born,  to  excite  the  external  circulation  by 
rubbing  it  with  brandy  and  water  with  the  v/arm  hand,  and 
having  affixed  the  belly-band  made  of  Jieecy  hosiery  f,  to 
wrap  it  in  a  loose  covering  of  the  same  soft  material ;  and 
then  to  lay  it  by  the  side  of  the  fond  mother  to  partake  of 
her  vital  warmth  J.  Were  parents  left  to  the  dictates  of 

Nature  ajorie,  they  would  certainly  follow^  this  method.  If 
we  consider  the  body  of  an  infant  as  a  bundle  of  soft  pipes, 
replenished  with  fluids  in  continual  motion,  the  danger  of 
pressure  §  will  appear  in  the  strongest  light.  Nature,  in 
order  to  make  way  for  the  growth  of  children,  has  formed 
their  bodies  soft  and  flexible;  and  lest  they  should  receive 
any  injury  from  pressure  in  the  womb,  has  surrounded  the 
foetus  every  where  with  yielding  fluids.  This  shews  the 
care  which  nature  takes  to  prevent  all  unequal  pressure 

on  the  bodies  of  infants,  and  to  defend  them  against  every- 
thing that  might  in  the  least  cramp  or  confine  their 

motions. 

*  As  the  long'  stop  to  hinder  the  child  froni  bending  back  the  head  and 
breaking  its  neck ! 1 

t  More  will  be  said  hereafter  of  this  happy  discovery.  At  the  same 
time  that  it  is  ivarm  and  unirritating-,  it  is  perfectly  elastic. 

X  Vide  Section  XXIL  Hoiv  life  depends  on  a  certain  degree  of  heat  in 
the  body, 

§  Some  allowance  ought  certainly  to  be  made  for  the  swelling  of  the 
muscles  during  sleep. 
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Not  only  the  analogy  of  other  animals,  but  the  very 
feelings  of  infants,  informs  us,  they  ought  to  be  kept  easy 
and  free  from  pressure.  They  cannot  indeed  tell  us  their 
complaint ;  but  they  (^an  shew  signs  of  pain  ;  and  this 
they  never  fail  to  do,  by  crying  when  pinched  by  their , 
clothes.  No  sooner  are  they  freed  from  their  bracings,  than 
they  seem  pleased  and  happy  ;  yet,  strange  infatuation  1 
the  moment  they  hold  their  peace,  they  are  again  com- 

mitted to  their  chains.  I  have  known,  says  the  benevolent 
Di.  Buchan,  numerous  children  seized  with  commls ion-fits 
soon  after  the  midwife  had  done  swaddling  them,  who, 
upon  taking  off  the  rollers  and  bandages,  were  immediately 
relieved,  and  never  had  that  disease  recur  afterwards. 

2.  Of  the  Clothing  of  Adults, 
We  have  before  contemplated  the  benevolent  care  of 

Providence  to  the  lower  order  of  creatures  in  providing 
them  with  clothing  suited  to  the  climate  and  the  season  of 
the  year*.  The  horse,  the  deer,  and  birds,  f/ow&Ze  their 
covering  in  the  beginning  of  the  cold  season,  and  shed  it  in 
the  spring  when  a  warm  garment  is  no  longer  serviceable. 
The  beaver  removed  to  the  higher  latitudes  exchanaes  its 
fur,  and  the  sheep  its  wool,  for  a  coarse  hair,  to  allow  of 
the  escape  of  heat.  The  coarse  and  black  shag  of  the 
bear,  on  the  contrary,  is  converted  iii  the  arctic  regions  into 
the  finest  and  whitest  fur  to  retain  the  vital  fame. — In 
short  the  softness  and  density  of  hair  in  animals  seems 
always  in  proportion  to  the  coldness  of  the  country.  The 
Canadian  and  Russian  furs  are  therefore  better  than  the 
furs  of  climates  farther  removed  from  the  north.    It  is 

*  When  treating;,  Sect.  XXI.  On  Jnlmal  Heat ;  also  Sect.  XXII.  How 
Life  depends  on  a  certain  Degree  of  Heat  in  the  Body ;  and  in  Sect.  XXIII. 
On  the  Method  Nature  takes  to  Increase  or  rid  herself  of  this  subtle  and 
penetrating-  Fluid. 
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well  known  that  the  fur  of  the  ermine  is  the^  most  valuable 
of  any  hitherto  discovered :  and  it  is  in  winter  only 
that  this  little  animal  has  it  of  the  proper  colour  and  con- 

sistence. Nature  has  provided  some  animals  with  ano- 
ther re^^ftKTCe  ;  when  the  season  becomes  too  cold  for  their 

constitutions,  they  sleep,  or  emigrate  into  warmer  climates. 
Pliny,  one  of  the  most  celebrated  naturalists  of  antiquity, 

pathetically  laments,  *'  that  whilst  nature  has  given 
*'  various  clothing  to  the  brute  creation,  and  even  fenced 
"  plants  and  trees  with  bark,  against  the  injuries  of  the 
"  cold  and  heat,  she  should  have  cast  man  into  this  world 

naked,  unprovided  against  the  inclemency  of  different 

"  climates  and  seasons."  But  instead  of  agreeing  with 
that  philosopher,  that  nature  has,  in  this  particular, 
acted  more  like  a  cruel  step-mother,  than  a  kind  and  indul- 

gent parent  to  man,  we  cannot  sufficiently  extol  her  pro- 
vidence and  wisdom.  It  was  no  more  than  consistent  with 

equity  to  provide  the  irrational  part  of  her  works  with 
clothing  suitable  to  their  circiiraslances ;  but  man,  whom 
she  endued  with  the  transcending  faculty  of  reason^  she 
hath  very  wisely,  left  to  accommodate  himself  to  the  differ- 

ence of  seasons  and  of  climate,  and  to  clothe  himself 
accordingly  with  the  plumes,  the  fleeces,  the  skins  of  ani- 

mals, and  the  products  of  various  plants  and  trees.  This 
would  invariably  be  found  to  be  the  case,  were  not  man, 
alas !  servilely  imitative,  and  in  the  highest  degree  capri- 

cious in  the  ornaments  of  his  person.  Hence  it  is,  that 
the  nations  beyond  the  Indus,  as  well  as  the  Tartars^  are 

at  great  pains  to  coiiipress  their  eyes  at  the  corners,  ar^  to 
stretch  their  ears  by  heavy  weights  appended  to  them,  Snd 

pulling  them  frequently  with  the  fingers,  so  that  they  may- 
hang  down  to  tiieir  shoulders,  which  ///e?/ consider  as  the 
highest  mark  of  beauty.  On  the  same  principle,  they 
extirpate  the  hair  from  their  bodies ;  and,  oi>  the  face,  they 
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leave  only  a  few  tufts  here  and  there.    The  Tartars  fre- 
quently extirpate  the  whole  hair  of  the  head,  except  a  knot 

on  the  crown,  which  they  braid  and  adorn  in  different 
manners.    Some,  and  annong  others  the  Turks,  cut  the 
hair  off  their  heads,  and  let  their  beards  The 
Europeans,  on  the  contYmy,  shave  their  beards,  and  wear 

their  hair.    Every  nation  seems  to  have  entertaih'lid  preju- 
dices, at  dilferent  times,  in  favour  of  one  part  or  another 

of  the  beard.    Kingson  assures  us,  that  a  considerable 
part  of  the  religion  of  the  Tartars  consists  in  the  manage- 

ment of  their  whiskers  ;  and  that  they  waged  a  long  and 
bloody  war  with  the  Persians,  declaring  them  infidels, 
merely  because  they  would  not  give  their  whiskers  the  ortho- 

dox cut.    Peter  the  Great  had  nearly  occasioned  a  revolu- 
tion in  his  kingdom,  by  wishing  to  have  his  subjects  shaved. 

In  our  country  we  daily  see  men  who  encourage  the  growth 
of  the  hair  on  the  cheek,  below  the  ear,  to  look  fierce, 
while  others  again  wish  to  have  the  size  of  their  under- 

standing measured  b}'  the  size  of  their  heads.    The  large- 
ness of  the  doctor's  wig*  arises  evidently  from  the  same 

cause  as-  the  sma'lness  of  the  beau's  queue.    In  Arabia 
and  Greece  large  eyes  are  esteemed  beautiful  ;  and  in  these 

f  The  tye-wig  was  disused  in  England  through  the  humour  of  Dr. 
Somerville.  Some  of  the  faculty  having  taken  offence,  that  he  came  not 
unfretjuently  to  George's  unarrayed  with  the  sword,  and  in  coloured 
clothes,  and  being  on  that  account  one  day  openly  insulted  by  his  indig- 

nant brethren,  he  canse  the  next  day  to  the  coffee-house,  having  on  the 
jehu  of  his  coachman,  who,  on  the  contrary,  had  on  the  doctor's  tye, — 
"  Here,  gentlemen,  he  said,  is  an  argument  to  the  purpose,  that  knowledge 
*'  does  not  consist  in  exteriors.  There  are  none  of  you,  who  'would  crust  me 
*'  to  drive  you,  and  the  world  shall  soon  see,  also,  as  I  jjass  through  the 
"  streets  of  Londo-n,  that  the  wig  does  not  constitute  the  physician.'"'. — 
Having  made  for  several  days  this  curious  exhibition,  the  tye- wig  was 
quickly  converted  into  a  subject  of  ridicule,  and  Dr.  Somerville  gained 
the  day. 
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countries  they  take  extraordinary  pains  to  stretch  the  iiils^ 
and  extend  their  aperture.  Among  some  Indian  tribes  in 
America  they  flatten  the  forehead  in  infancy  by  the  appli- 

cation of  broad  plates  of  lead,  and  file  to  a  point  all  the 
teeth  to  imitate  the  canine.  In  Africa  they  flatten  the  nose, 
to  accomplish  their  idea  of  beauty.  The  skin  in  many 
nations  is  darkened  by  art ;  and  all  savages  esteem  certain 
kinds  of  deformity  to  be  perfections  ;  and  strive  to  heighten 
the  admiration  of  their  persons,  by  augmenting  the  terror 
of  their  features.  In  China,  the  reigning  fashion  is  still 
more  contemptible ;  to  appear  eter  idle^  they  suffer  their 
finger  nails  to  grow  to  an  enOrmous  length,  and  pinch  their 
feet  into  the  smallest  size  imaginable.  The  latter  custom 
has  unfortunately  reached  these  kingdoms.  Instead  of 
having  the  size  and  figure  of  the  shoe  adapted  to  the  shape 
of  the  foot,  the  toes  must  be  crampt,  and  deprived  of  all 
separation,  which  the  perspiration  of  that  part  seems  to 
demand  t>  and  nine  tenths  of  mankind  are  troubled  with 
cornsj  a  complaint  that  is  seldom  or  never  occasioned  but 
by  narrow  and  pointed  shoes.  The  ladies,  who  ever  im- 

prove on  the  fashions  of  the  time,  to  gain  a  little  in  height, 
lengthen  out  the  heel,  and  constantly  walk  on  tiptoe.  The 
consequlence  of  Vv^hich  is,  acting  contraiy  to  the  intentions 
of  NATURE,  they  never  seem  te  walk  well ;  and  as  the 
fibres  of  the  muscles  of  the  calf  are  not  drawn  into  their 

due  tension,  they  become  subject  to  frequent  and  incura- 
ble cramps  which,  as  disturbing  sleep,  is  again  the  remote 

cause  of  other  dreadful  disorders. 
The  shape  God  has  given  is  tod  often  attempted  to  be 

mended  by  dress,  and  those  who  know  no  better,  believe 
that  mankind  would  be  frights  without  its  assistance. 

+  Dn  Vaugban,  of  Rochester,  recommemjs  stockings  to  be  made  rnth 
the  separation  like  gloves. 

Vol.  L  O 
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The  bones  of  growing  persons  are  so  cartilaginous,  that 
they  readily  yield  to  the  slightest  pressure,  and  easily 
assume  the  shape  of  the  mould  in  which  they  are  confined* 
Hence  it  is  that  so  many  girls  in  proportion  to  boys  are 

mishapen*.  Deformity  of  body  may  irideed  proceed  from 
weakness  or  disease ;  but  in  general, says  Dr.Buchan,it  is  the . 
effect  of  improgfer  clothing.  The  pressure  of  the  abdomen 
by  stays  impedes  the  action  of  the  stomach  and  bowelSj 
and  the  motion  necessary  for  respiration,  and  consequently 
the  just  circulation  of  the  blood.  Hence  a  train  of  dread- 

ful disorders  ensue.  The  pliancy  of  the  body,  and  the 
natural  grace  of  the  female  form,  is  prevented  by  this  rigid 
coat  of  mail.  The  imprudent  zeal  of  the  mother  for  a 
fine  shape  performs  another  most  unkindly  office  to  the 
child.  She  frequently  becomes  either  incapacitated  for 
marriage,  or  dies  in  child-birth.  The  madness  in  favour 
of  stays  seems,  however,  to  be  somewhat  abated ;  and  it 
is  hoped  the  world  will,  in  time,  become  wise  enough  to 
know,  that  the  human  shape  does  not  solely  depend  upon 
whalebone  and  bend-leather. 

In  England  we  seldom  enjoy  any  continuance  of  settled 
weather,  except  towards  the  close  of  summer,  and  t 
beginning  of  autumn,  and  even  then  we  are  frequentl 
balked  in  our  expectations.    The  sudden  changes  that  tak 
place  during  three  fourths  of  our  year  may  be  regarded 
no  less  prejudicial  to  the  health,  than  disaareeable  to  our 

*  A  Lady  in  the  city,  who  had  no  girls,  thouj^h  her  family  was  ntimc- 
rous,  but  were  jnishapen,  consulted  the  celebrated  anatomist  Mr.  Ciine, 
on  the  pi'evention.  "  To  hav6  no  stays — and  to  let  the  next  girl  run  about 
like  the  hoys"  was  the  excellent  advice  of  this  gentleman,  which  being 
complied  with,  neither  she  nor  any  of  the  future  children  were  afterwards' 
marred  by  the  ill-placed  attention  of  the  ignorant  mother.  This  story  Mr. 
Cline  is  very  careful  to  deliver  in  his  public  lectures  at  St.  Thomas's  Hos'- 
pital. 
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feelings;  and  our  terrors  of  catching  cold,  which  have 
frequently  appeared  ridiculous  to  foreigners,  are  really 
better  founded  than  we  ourselves  are  apt,  most  of  us,  to 
apprehend  ;  colds  in  their  consequences  proving  fatal  to 
thousands  every  year.  Though  we  cannot  hope  entirely 
to  escape  the  unpleasant  sensations,  or  altogether  to  ward 
off  the  fatal  effects  occasioned  by  this  caprice  of  our  cli- 

mate ;  yet  considering  properly  the  nature  of  clothing , 
we  may  avoid  much  of  thq  danger.  If  ladies  are  subject 
to  catch  cold  more  frequently  than  men,  it  is  not  alone 
their  delicacy  of  constitution,  or  their  being  more  confined 
within  doors  ;  but  the  frequent  changes  they  make  in  the 
quality  or  quantity  of  their  garments,  and  sometimes,  how- 

ever fearful  of  a  partial  current  of  air,  because  they  expose 
even  those  parts*of  the  body,  that  a  httle  before  had  been 
warmly  covered.  If  a  greater  proportion  of  females  fall 
victims  to  consumption,  is  it  not  because,  losing  sight 
more  than  men  of  its  primary  purpose,  they  regulate 
their  dress  solely  by  idle  and  fantastic  ideas  of  elegance  } 
If  happily  our  regret  should  recall  the  age  of  chivalry,— 
to  break  the  spell  of  fashion  would  be  an  achievement 
worthy  the  most  gallant  of  our  future  knights.  Common 
sense  has  always  failed  in  the  adventure ;  and  our  ladies, 
alas!  are  still  compelled,  whenever  the  enchantress  waves 
her  wand,  to  expose  themselves,  half  undressed,  to  the 
fogs  and  frosts  of  o,ur  island. 

It  is,  I  believe,  says  the  celebrated  Dr.  Beddoes,  unfor- 
tunate for  the  inhabitants  of  this  country,  that  we  are  not 

subject  to  such  a  cc-ntinued  severity  of  cold,  as  should 
oblige  us  regularly  to  fortify  ourselves  by  warm  clothing. 
By  linen  worn  exclusively,  we  lose  more  in  health  than  we 
gain  in  comfort;  w^hich  comfort  is»  perhaps,  after  all, 
merely,  imaginary;  for  fronr)  the  representation  of  Dr, 
Thornton,  he  appears  to  have  supported  the  remarkable 

OS 
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heats  of  a  very  hot  summer,  better  than  most  other  persoils^ 
by  having  on,  instead  of  linen  next  his  skin,  ajieecy  hosi" 
ery  waistcoat*. 

It  is  a  mistaken  notion,  says  Sir  Benjamin  Thompsonj, 
that  flannel  is  too  warm  a  clothing  for  summer.  I  have 

VP'orii  it,  says  he,  in  the  hottest  climates,  and  in  all  seasons 
of  the  year,  and  never  found  the  least  inconvenience  from 
it.  Sir  Benjamin  moreover  adds,  I  shall  be  happy  if  what 
I  have  said  or  done  respecting^a»«e/  f  should  induce  others 
to  make  a  trial  of  what  I  have  so  long  experienced  with 
the  greatest  advantage,  and  which  I  am  confident  they  will 
find  to  contribute  greatly  to  health,  and  consequently  to 
all  the  other  comforts  and  enjoyments  of  life.  As  being 
the  most  effectual  method  to  escape  the  influence  of  sudden 
changes  of  atmospherical  temperature,  and  because  flannel 
is  so  much  less  unpleasant,  when  moist,  than  linen.  Fleecy 
hosiery y  or  Jiannel,  should  be  worn  during  every  season  * 
in  Great  Britain  ;  and  those  who  feel  it  necessary  may  add 
above  the  linen  in  winter  a  cotton  under-waistcoat,  which 
he  may  put  off  during  the  warm  weather,  and  resume  again 
in  the  autumn.  The  philanthropic  Jonas  Hanway  was 
a  very  great  advocate  for  warm  clothing.  Being  in  a  decline, 
he  was  ordered  by  his  physicians  to  the  south  of  France : 
but  some  very  urgent  business  calling  him  to  visit  Holland^ 
in  the  moist  air  cf  that  country  he  recovered^-  and  remarks 

*  Vide  his  Letters  as  published  by  Dr.  Beddoes,  in  which  he  adds, 
**  and  since  my  Jirst  using  this  under  garby  1  am  not  subject  to  catch  cold 

as  formerly  from  the  vicissitudes  of  the  weather.'^ 

t  Had  .Sir  Benjamin  Thompso^n  knownthe  fleecy  hosiery ^  he  would  mosfr 
probably  have  recommended  it  in  preference  to  flannel.  It  equally  attractt 
and  imbibes  the  moisture  of  the  skin  :  but  the  former  as  being  elastic  em- 

braces the  body,  as  being  from  an  animal  substance  is  warmer  and  lightot 
for  wear' than  flannel,  and  as  being  of  a  softer  texture  does  not  unplea^ 
?antly  and  iDiliriously  irritate  the  skin. 
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that  the  Duteh  are  less  subject  to  this  dreadful  calamitys 

which  he  attributes  partly  to  the  air*,  and  partly  to  their 
warm  method  of  clothing.  He  adds,  if  a  number  of 
persons  meet  in  a  room,  where  there  is  no  fire,  and  they 
feel  cold,  no  pleasant  conversation  takes  place,  and  warm 
clothing  ought  therefore  to  be  used,  if  for  no  other  reason 

than  for  the  preservation  of  good  humour,  Boerhaave's 
favourate  receipt  for  health  was,  to  leave  off  our  winter 
clothing  on  Midsummer  day,  and  to  resume  it  the  day 

following.'* 
To  keep  an  animal  in  health,  beside  the  retaining  of  a 

due  degree  of  animal  heat  t,  there  must  be  a  continued 
generation  of  new  juices,  and  a  perpetual  discharge  of  the 
old.  Without  the  due  quantity  of  perspiration,  which 
with  us  depends  very  much  on  our  clothing,  neither  the 
vegetable  nor  animal  can  continue  in  health  ;  a  plant  whose 
perspiration  is  stopt  becomes  sickly  and  dies  ;  and  an  egg 
whose  shell  has  been  covered  with  a  varnish,  and  the 
perspiration  stopt  by  this  means,  will  produce  no  living 
animal  either  by  the  application  of  common  heat,  or  that 
of  incubation  from  the  hen.  The  celebrated  Sanctorius 

affirms,  that  the  insensible  perspiration  alone  discharges 
ipore  than  all  the  sensible  evacuations  together;  and  that 
the  proportion  of  this  to  all  the  other  evacuations,  is  as 

*  Those  consumptive  patients,  •whom  we  hurry  off  to  the  clear  air  in  the 
south  of  France,  the  French  phi/sicians,  on  the  contrary,  order  to  the  foggy 
air  of  Lyons.  As  they  capnot  botft  he  ri^ht,  and  as  the  hot  wells  favours 
the  sentiments  of  the  latter,  being  near  a  great  town,  where  innumerable 
works  are  carrying  on,  and  situated  on  the  borders  of  marshy  ground, 
and  a  river  the  most  choaked  up  with  mud  of  any  in  the  world,  there  is 
some  probable  grounds  for  doubting  of  the  justness  of  our  prevailing  prac- 

tice.  Vide  the  Section  on  Phthisis  Pulmonalis, 

t  Vide  Sect.  XXII.  on  the  Necessity  of  a  due  Quantity  of  Animal  Heat 
to  support  the  Vital  Functions,  p,  176, 
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5  to  3:  though  this  proportion  varies  in  different  ages, 
climates,  and  constitutions,  yet  is  it  of  such  importance 
in  all,  that  where  it  isnn  any  considerable  degree  deficient, 
a  diseased  state  of  the  body  must  ensue.  The  matter  of 
insensible  perspiration,  or,  in  otiier  words,  the  subtle  ̂ 
vapour  that  is  continually  exhaling  from  the  surface  of  the 
body,  is  not  secreted  by  any  particular  glands,  but  seems 
to  be  derived  wholly  from  the  extremities  of  minute 
arteries,  that  do  not  terminate  in  veins,  and  are  every 
where  dispersed  on  the  surface.  These  exhaling  vessels 
are  easily  demonstrated  in  the  dead  subject,  by  forcing 
water  into  the  arteries ;  for  then  small  drops  exude  from 
all  parts  of  the  skin,  and  raise  up  the  cuticle,  the  pores 
of  which  are  closed  by  death ;  and  in  the  living  subject  a 
looking-glass  placed  against  the  skin,  is  soon  obscured  by 
the  vapour.  When  the  perspiration  is  by  any  means 
increased,  and  several  drops,  that  were  insensible  when 
separate,  are  united  together,  they  form  upon  the  skin 
those  visible  drops  called  sweat  This  particularly  happens 
after  much  exercise,  or  whatever  occasions  an  increased 
determination  of  fluids  to  the  surface  of  the  body :  a 
greater  quantity  of  perspirable  matter  being  in  such  cases 
carried  through  the  passages  that  are  destined  to  convey 
it  off. 
Now  the  reason  of  the  propriety  of  fleecy  hosiery  in 

summer  is,  that  though  it  promotes  the  perspiration,  it 
equally  favours  its  evaporation :  and  we  know  that  evapo- 

ration produces  positive  cold,  the  aqueous  discharge  being 
the  means  designed  by  nature  for  carrying  off  f  the  supera- 

f  Vide  Sect.  XXIII,  p.  180,  "  On  the  Means  Nature  employs  to  rid 
herself  of  too  much  internal  Heat."  When  dogs  ai'e  exercised,  who  do  not 
perspire,  they  carry  of  the  superabundant  heat  by  the  kidnet/s,  as  well  as 
]3y  the  tongue. 
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bundant  heat,  -whether  arising  from  climate,  exercise,  or 
fever. 

In  CHILDREN,  where  the  food  is  continually  combining 
with  oxygen,  and  the  fibres  are  irritable,  it  is  of  the  utmost 
consequence  to  keep  the  body  temperate,  but  never  to  suffer 
it  to  get  chilled.  Thus,  without  being  enervated,  they 
may  escape  the  bad  consequences  arising  from  the  sudden 
changes  in  this  inconstant  climate;  for  it  is  not  true,  that 
cold  hardens  ckildren  as  it  hardens  steel.  If  delicate 
children  are  subject  to  diseases  and  danger  in  England,  to 
which  they  would  not  be  subject  in  the  warmer  climate  of 
Italy,  is  it  not  evident  that  the  difference  between  the  cli- 

mate of  England  and  Italy  is  the  cause  of  these  diseases 
and  dangers  ?  I  firmly  believe,  says  Dr.  Beddoes,  that  the 
greatest  mortality  is  among  those  children  who  are  hardly 
brought  up.  Nearly  one  third  of  the  poor,  born  in  this 
island,  sink  into  the  tomb,  as  soon  almost  as  they  have 
catched  a  few  glimpses  of  the  light  of  heaven.  And  even 
when  they  have  weathered  out  tlie  early  inclemencies  of 
their  station,  unless  they  , aiterwards  wear  warm  and  com- 

fortable clothing  t,  they  enjoy  no  such  advantage  of  free- 
dom from  pulmonic  complaints  as  we  are  taught  to  imaginee 

Among  the  peasantry  of  Warwickshire  and  Staffordshire^ 
I  am  creditably  told,  says  Dr.  Beddoes,  that  consumptions 
are  not  less  frequent,  than  among  the  better  order  of  people 
who  are  more  delicately  bred  up. 

Fat  people  need  a  less  warm  raiment  than  those  that 
are  lean  ;  for  oil,  as  being  a  bad  conductor  of  heat,  acts  as 
a  fleecy  hosiery  waistcoat,  reflecting  back  the  vital  warmth. 
Here  we  cannot  but  admire  the  benevolent  care  of  Pro- 

vidence to  the  lower  order  of  animals,  by  giving  the 

f  No  people  are  better  clothed  than  the.  farmers  in  this  island,  -who 
usually  enjoy  rxidei  heaWu 
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whale,  the  beair,  and  other  animals  who  inhabit  the  colder 
<:limates,  a  deep  covering  of  fat  or  oil. 

3.    The  Clothing  of  old  People. 

Old  people,  as  requiring  abundant  excitement,  ought 
pore  especially  to  he  warm  clad,  and  rather  to  exceed, 
than  to  be  deficient  in  the  quantity  of  their  clothing,  and 
to  wear  that  which  affords  them  the  greatest  warmth  with 
the  least  possible  weight.  They  will  not  then  be  liable  tq 
be  injured  by  sitting  all  day  in  the  chimney  corner,  breath- 

ing an  unwholesome  air,  and  in  a  current  of  wind.  A 
person  sufficiently  clothed  with  the  fleecy  hosiery  next  his 
skin  may  wear  any  slight  substance  for  ornament  above  it, 

and  will,  I  um  certain,  feel  more  comfortable  even  at 'some 
distance  from  the  fire,  than  when  he  was  scorching*  on  one 
si4e5  and  felt  half  frozen  on  the  other. 

SECTION  XXV. 

ON  PERSPIRATION. 

Now  all  over  the  surface  of  the  body,  both  where  there 
is  true  cutis  under  the  cuticula,  and  where  there  is  not, 
there  is  a  perpetual  exhalatiouj^  and  a  waste  or  dispendiuni 
of  the  liquids  in  the  body,  flying  off  in  a  subtile  vapour. 

This  exhalation  or  perspiration,  is  called  Sanctorian, 
from  Sanctorius  a  celebrated  Italian  physician,  who  flou- 

rished in  the  beginning  of  the  last  century :  not  that  he 
vi^as  the  full  discoverer  thereof,  but  because  he  was  the 
first  who  applied  himself  tp  the  thorough  exarpination  of 
its  quantity  by  statical  experiments  ;  and  its  proportion  tq 
the  sensible  evacuations ;  and  to  find  out  what  cauSeg 

either  promote  or  obstruct  it ;  and  what  are  the  conse- 
>guences,  good  or  bad,  of  its  increase  or  diminution. 
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Comnion  sense  could  not  but  teach  the  bulk  of  mankind 
that  the  body  perspired.  The  fouling  of  clothes  without 
sweat;  the  sullying  of  any  polished  piece  of  metal  or  glass 
by  the  touch,  must  have  been  early  demonstrations  of  it. 

That  there  is  a  perpetual  insensible  exhalation  from  the 
surface  of  the  body,  appears  evidently  from  a  variety  of 
phaenomena.  Hold  a  polished,  dry,  clean,  rubbed  piece  of 
metal,  close  (without  touching)  to  any  bare  part  of  the 

body,  though  not  sweat'ng,  in  warm  weather,  and  it  will 
be  quickly  gullied.  Wipe  it  clean  and  dry,  and  hold  it 
again  to  the  part,  and  the  same  effect  will  be  constantly 
renewed. 

Fill  a  clear  drinking  glass  full  of  cold  water  (if  sal  am- 
moniac is  dissolved  in  it,  the  experiment  will  be  the  more 

conspicuous,  and  satisfactory,  because  it  makes  the  water 
colder),  and  hold  it  near  the  bare  skin,  without  touching 
it,  and  its  outer  surface  will  be  dimmed,  by  the  vapour  ex- 

haling from  the  skin  being  condensed  by  the  coldness  of 
the  exterior  surface  of  the  glass.  If  you  put  your  naked 
arm  into  a  wide-mouthed  chemical  glass  vessel,  very  dry, 
you  will  soon  see  the  internal  surface  of  the  glass  dimmed 
with  the  exhalation  from  the  limb.  And  if  it  be  kept  long 
enough  within  the  glass,  th^e  will  be  seen  streaks  of  mois- 

ture trickling  down  its  sides. 
And  to  mention  only  another  experiment,  if  a  person 

weighs  himself  when  going  to  bed,  and  again  when  he  rises 
next  morning,  he  will  often  find  himself  considerably 
lighter,  though  he  has  made  no  sensible  evacuation  in  that 
time,  either  by  urine,  stool,  or  sweat. 

From  all  which  it  is  plain,  that  the  body  perspires  in- 
sensibly. 

Let  us  now  inquire  whence  this  matter  of  perspiration 
comes ;  and  how  the  evacuation  is  made. 

Ine  cutis  vera,  as  we  have  said,  is  supplied  with  blood 
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vessels,  both  arteries  and  veins.  Warm  wat6r  injected 
into  an  artery,  suppose  the  axillary  artery,  reaches  to  the 
external  surface  of  the  skin  f;  and  being  stopped  by  the 

f  When  a  blister  has  been  applied  to  the  skin  of  a  ne^ro,  if  it  has  not 
been  very  stimulating-,  in  twelve  hours  after  a  bladder  is  formed,  which 
is  the  cuticle  or  scarf  skin.  When  this  fluid  and  skin  is  removed,  the  sur- 

face'underneath  appears  black  j  but  if  the  blister  had  been  very  stiniU' 
lating,  the  membrane  in  >vhich  this  colour  resides  would  have  b«eii  raised 
with  the  cuticle.  This  is  called  the  rete  muaosum,  which  is  itself  a  double 
membrane,  containing  a  peculiar  mucus,  which  gives  the  colour  to  the 
skin. 

Malpighi  first  discovered  this  double  membrane  in  the  tongue,  and 
transferred  it  to  the  skin  covering  the  body.  The  scarf-skin  or  cuticle,  is 
colourless,  and  the  difference  in  the  complexion  of  the  people  entirely  de- 

pends upon  the  mucus  of  the  rete  mucosum,  being  black  in  the  negro, 
copper-colour  in  the  mulatto,  brown  in  the  Egyptian,  and  white  in  the 
Albino,  as  in  the  inhabitants  of  cold  climates.  With  us  it  becomes  brown 
in  those  exposed  to  the  beams  of  the  sun,  and  doubly  so  when  reflected  from 
the  surface  of  the  water,  as  in  sea  voyages,  or  from  the  white  sands,  as  in 
Africa.  The  colour  of  this  mucus  is  transmitted  from  parents  to  their 
children,  but  is  capable  of  great  modification :  the  offspring  of  a  black 
man  by  repeated  intermarriages  with  white  women,  will  in  the  fourth 
generation  become  perfectly  white ;  and  the  converse  of  this  is  equally 
true. 

Immediately  under  the  internal  layer  of  the  I'ete  mucosum,  Mr.  Cruik- 
shank  discovered  a  tJiird  larften  by  injecting  the  skin  of  a  person  who  had 
died  of  the  small-pox,  upon  which  are  situated  the  pustules  of  this  disease. 
Some  have  supposed  that  this  was  only  a  suffusion  of  coagulable  lymph 
betwixt  the  above-mentioned  membranes,  and  the  true  skin.  We  come 
now  to  what  is  called  the  cutis  vera,  or  true  skin,  which  is  always  white 
in  people  of  whatever  complexion  they  be.  It  is  exceedingly  vascular, 
and  endowed  with  exquisite  sensibility.  It  is  extremely  elastic,  stretching 
as  in  dropsy,  many  feet,  and  after  tapping,  returning  nearly  to  its  natural 
dimensions.  It  is  thickest  on  those  parts  intended  by  Nature  to  bear 
weight  or  pressure,  and  is  therefore  found  to  be  thickest  on  the  back,  the 
soles  of  the  feet,  and  the  palms  of  the  hands.  It  is  thinner  on  the  forepart 
of  the  body,  on  the  insides  of  the  arms  and  legs,  and  where  its  surfaces 
touch  opposite  surfaces.  On  the  lips  it  is  extremely  thin,  so  as  to  allow 
the  colour  of  the  blood  to  feljine  through  them. 
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epidermis,  whose  pores  are  shut  after  death,  raises  it  into 
little  vesicles. 

This  experiment,  compared  with  the  circulation  in 
living  bodies,  shews  that  the  matter  of  respiration  is 
brought  by  minute  arterial  tubes  to  the  surface  of  the  skin; 
and  flies  off  by  pores  in  the  epidermis;  though  these  pores 
are  so  extremely  small  as  not  to  be  seen  by  the  help  of  the 
greatest  magnifiers. 

The  experiment  before  mentioned,  of  the  naked  arm 
kept  in  the  chemical  glass  vessel,  shews  that  water  is  its 
basis.  But  this  water  is  more  or  less  impregnated  with 
animal  principles,  rendered  volatile  by  the  action  of  the 
animal  heat. — This  evidently  appears  by  hounds  tracing 
animals  and  even  their  masters  at  a  great  distance  by 
the  scent. 

Those  parts  of  the  body  which  have  no  cutis,  and  are 
exposed  to  the  air,  are  always  moist ;  and  if  ever  so  well 
dried,  quickly  become  humid  again  ;  therefore  their  per- 

spiration is  performed  by  the  small  arteries  continually 
pouring  out  their  liquids  upon  them,  which  thfe  ambient 
air  constantly  licks  up,  and  would  soon  dry  them  quite,  if 
there  were  not  a  perpetual  supply  of  the  same  moisture. 

Insensible  perspiration  differs  in  quantity  and  proportion 
to  the  other  evacuations,  according  to  the  different  circum- 

stances of  the  individual,  in  point  of  climate,  diet,  and 
manner  of  living,  age,  sex,  and  temperament. 

It  likewise  varies  in  the  same  person  in  different  seasons 
of  the  year,  in  different  parts  of  the  same  day,  and  at  dif- 

ferent spaces  of  time  after  meals  ;  and  is  different  in  sleep 
and  watching. 

And  it  is  affected  by  exercise  or  rest ;  health  or  sick- 
ness ;  and  by  the  passions. 

In  general,  a  v/arm  climate,  brisk  exercise,  if  not  im». 
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moderate,  and  beyond  the  strength,  youth,  health,  and 
vigour,  animal  diet,  promote  and  increase  it. 

And  the  contrary  circumstances  tend  to  diminish  or  ob- 
struct  it. 

Men  perspire  insensibly  in  a  general  way  more  than 
women ;  which  is  owing  to  the  greater  vigour  of  their 
circulation. 

And  the  young  perspire  more  than  the  old,  because  the 
circulation  in  the  former  is  brisker ;  the  vessels  are  more 
yielding  and  permeable. 
We  perspire  most  after  a  full  meal,  when  the  digestion 

in  the  primae  viae  is  nearly  completed,  and  the  blood  is 
most  turgid  with  new  chyle,  which  is  now  attenuated 
enough  to  let  its  aqueous  and  volatile  parts  fly  off.  Im- 

mediately after  eating,  while  the  stomach  is  labouring  in 
the  work  of  concoction,  we  perspire  less  than  before  ;  but 
in  an  hour  or  two  we  begin  to  perspire  plentifully ;  and 
continue  so  to  do  for  some  hours,  till  the  vessels  begin  to 
be  empty  and  the  pulse  sinks. 
We  perspire  more  in  the  warm  part  of  the  day,  than  in 

the  mornings  and  evenings.  Our  pulse  is  raised  by  the 
increased  heat  of  the  atmosphere,  and  our  bodies  heated 
of  course.  Heat  increased  promotes  evaporation ;  and  by 
the  pulse  being  raised,  a  greater  quantity  of  perspirable 
matter  is  brought  to  the  exhaling  vessels  of  the  skin,  in 
a  given  time. 

It  hath  been  much  disputed  whether  we  perspire  most 
sleeping  or  awake.  Sanctorius,  by  his  experiments,  makes 
perspiration  greatest  in  sleep :  Keill,  in  his  Medicina  Sta- 
tica  Britannica,  makes  it  constantly  least.  The  truth  of 
both  the  facts,  as  they  observed  them,  is  not  to  be  called 
^n  question  ;  but  how  are  they  to  be  reconciled  ? 

Xhe  Italians,  as  well  as  the  French,  make  supper  their 
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ptincipal  meal  t  but  the  English  make  their  dinner  their' 
chief  meal.  Now,  as  we  observed  before,  perspiration 
begins  to  be  increased  some  little  time  after  the  stomach 
is  filled ;  and  continues  to  be  plentiful  till  the  vessels  be- 

come empty:  so  that  with  Sanctorius,  the  time  of  the 
greatest  perspiration  from  eating,  coincided  with  the  middle 
of  the  time  of  sleep;  whereas,  with  Keili,  who  often  men- 

tions his  going  to  bed  supperless,  and  commonly  sat  up 
late,  that  time  of  the  greatest  perspiration  arising  from 
eating  was  over  before  his  bed-time.  We  are  likewise 
here  to  take  in  absorption,  of  which  we  shall  say  more  by 
and  by ;  which,  cceteris  paribus,  is  greatest  when  the  air 
is  moistest,  and  when  the  vessels  are  emptiest;  and  there- 

fore no  doubt  is  greater  in  England  than  in  Italy  ;  and  is 
greater  in  the  night  than  in  the  day-time;  and  greater 
in  one  who  goes  to  bed  with  an  empty,  than  with  a  full 
stomach. 

You  may  perhaps  be  curious  to  know  in  what  manner 
Sanctorius  made  his  static  experiments.  He  had  a  chair 
hanging  by  a  short  beam,  near  the  centre  of  motion ;  the 
beam  was  continued  to  a  sufficient  length,  marked  at 
certain  distances,  in  the  same  manner  as  stilliards  are,  by 
which  means  a  small  weight,  at  a  great  distance  from  the 
centre  of  motion,  might  be  in  sjsquilibrio  with,  or  outweigh 
the  chair,  and  himself  sitting  in  it.  He  knew  the  weight 
of  his  chair,  and  of  his  clothes ;  having  weighed  himself 
immediately  before,  and  immediately  after  eating,  he  of 
course  found  the  weight  of  all  the  assumpta.  And  weigh- 

ing himself  immediately  before  he  had  any  evacuation, 
he  knew  their  weight,  without  the  uncleanly  drudgery  of 
weighing  them.  By  weighing  himself  at  different  times, 
when  he  had  neither  eat  nor  drunk,  and  had  been  without 
any  sensible  evacuation  during  the  intervals  of  weighings 
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he  found  the  quantity  of  perspiration  produced  in  these 
intervals. 

Sanctorius  makes  insensible  perspiration  equal  to  five 
eight  parts  of  the  whole  assumpta. 

Keill  finds  it,  at  a  medium,  rather  under  one  half  of  the 
assumpta. 

Dodart  and  Gorter,  the  latter  living  in  Holland,  the 
former  in  or  near  Paris,  make  it  somev^^hat  larger  than 
Keill ;  but  nearer  the  proportion  he  gives,  than  that  of 
Sanctorius. 

The  use  of  insensible  perspiration  in  the  animal  (Eco- 
nomy seems  to  be  first  to  give  vent  to  the  oily  and  saline 

parts  of  the  blood  and  humours ;  which,  after  having  un- 
dergone the  effects  of  repeated  circulation,  if  retained, 

would  in  time  become  too  acrimonious,  volatile,  and  ex- 
alted, to  be  consistent  with  that  mild  balsamic  nature  in 

the  juices,  \vhich  is  necessary  to  keep  up  health,  and 
durable  life.  And,  secondly,  as  these  are  expelled,  inti- 

mately mixed  with  and  dissolved  in  an  aqueous  vehicle, 
highly  attenuated,  and  in  the  form  of  vapour,  the  steam, 
while  it  passes,  must  of  course  moisten  and  lubricate  the 
corpus  reticulare  and  epidermis  ;  and  likewise  the  nervous 
papillae,  preserving  the  latter  in  a  fit  state  for  sensation. 

Sweat  may  be  reckoned  and  termed  sensible  perspira- 
tion. It  arises  from  the  same  emissaries  that  perspiration 

comes  from,  there  being  no  good  reason  to  think  the  out-^ 
lets  of  these  two  discharges  to  be  different.  Sweat  is  pro- 

duced when  the  small  exhaling  arteries,  which  naturally 
cany  off  the  matter  of  insensible  persj^ration,  are  so  di- 

lated as  to  let  pass  a  sensible  fluid. 
While  perspiration  continues  plentiful,  and  at  the  same 

time  the  body  feels  light  and  active,  good  health  is  prog- 
nosticated, because  in  this,  state  the  humours  most  be 
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sufFicientiy  attenuated,  to  part  with  so  many  subtle  and 
volatile  parts ;  and  all  the  vessels,  from  the  largest  to  those 
that  carry  off  the  perspirable  matter,  which  are  among 
the  smallest  of  all  in  the  animal  body,  must  continue  tight 
£^nd  permeable;  and  consequently  concoction,  circulation, 
and  the  various  secretions  must  be  duly  carried  on.  But 
no  doubt  perspiration  may  be  too  great,  and  weaken,  by 
an  over  dissipation  of  our  finest  fluids.    Obstructed  per- 

spiration, by  penning  up  the  oils  and  salts  of  the  blood 
and  juices,  after  they  are  become  acrid  by  the  action  of  the 

animal  machine,  is  very  probably  a  fi-equent  cause  of  irri- 
tation.   But  Keiil's  tables  shew,  that  in  our  climate  health 

does  not  so  critically  depend  upon  the  regularity  of  perspi- 
ration, as  one  by  reading  Sanctorius,  would  be  apt  to  be- 

lieve; and  that  the  latter  may  be  often  very  much  dimi- 
nished, without  ari}^  remarkable  bad  consequence.  If 

things  were  otherwise,  how  could  such  a  variety  of  busi- 
ness be  carried  on  in  our  climate  by  travellers,  ail  the  hours 

of  day  and  night,  by  land  and  by  water,  in  all  kinds  of 
weather,  which  so  much  influences  perspiration,  and  is  so 
variable  and  inconstant,  as  not  seldom  to  be  violent  in  ex- 

tremes witliin  the  compass  of  a  few  days,  and  sometimes 
hours?    We  are  so  made,  that,  while  the  body  is  in  health, 
and  vigorous,  the  defect  of  one  evacuation,  is  made  up  by 
the  increase  of  another,  and  things  set  right.    Upon  the 
whoie,  I  11  m  apt  to  believe,  that  too  much  is  imputed  to 
obstructed  perspiration-,  in  daily  practice;  and  that  the  as-- 

.  signing  of  that  cause  is  often  the  refuge  of  ignorance. 
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SECTION  XXVL 

ON  THE  QVANTITY  PERSPIRED. 

Sanctorius  deseiTes  great  commendation  for  the  pro* 
digious  pains  he  took  in  so  nicely  and  minutely  observingi 
for  so  long  a  space  of  time,  the  different  changes  of  the 
quantity  of  perspiration  upon  different  occasions. 

But  is  it  not  amazing,  that  in  thirty  years  space,  he 
should  never  once  have  thought  on  inhalation,  or  resorp* 
tion  from  without?  If  inhalation,  or  resorption,  is  not 
considered,  it  is  plain,  that  only  the  apparent,  not  the  real 
quantity  of  perspiration  can  be  found  by  statical  experi- 

ments. If,  for  example,  the  body,  after  ten  hours>  is  found 
lighter  than  it  was  by  ten  ounces,  without  any  sensible 
discharge,  it  doth  not  follow,  that  just  ten  ounces,  and  no 
more,  are  exhaled  during  that  space,  because  two  or  three 
ounces  might  have  been  gained  in  the  same  time  by  the 
way  of  resorption;  in  which  case^  the  real  quantity  of  per« 
spiration  is  not  ten,  but  twelve  or  thirteen  ounces^  so  that 
weighing  the  body  shews  only  the  excess  of  the  latter 
above  the  former^  as  Dr.  Arbuthnot  hath,  and  I  believe  the 
first,  distinctly  and  explicitly  taught. 

"  A  lad,  at  Newmarket,  having  been  almost  starved  irt 
order  that  he  might  be  reduced  to  a  proper  weight  for 

riding  a  match,  was  weighed  at  nine  cf'clock  in  the  morn* 
ing,  and  again  at  ten  o'clock,  and  he  was  found  to  have 
gained  near  30  ounces  in  the  cOurse  of  an  hour,  though  he 
had  only  drank  ha/f  a  glass  of  wine  in  the  interval  A 
gentleman  in  the  city  was  lately  weighed  before  dinner, 

•  From  Dr.  Watson**  Chemical  Essay* 
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and  was  highly  offended  to  find  from  his  weighty  not  long 
after  dinner,  that  he  must  have  eat,  unless  some  deceit  was 
played  on  him,  above  two  pounds  of  beef-steaks,  so  much 
had  he  increased  in  weight 

In  the  year  1779,  Dr.  Ingenhousz  discovered  that  the 
animal  body  threw  out  azotic,  and  fixed,  airs.  In  the  very 
same  year,  Mr.  Cruikshanks,  the  celebrated  author  of  a 
work  on  the  absorbent  system,  and  Lecturer  on  Anatomy 
in  London,  published  a  similar  discovery;  and  in  justice 
to  both  characters,  I  must  observe,  as  I  heard  from  Dr. 
Ingenhousz,  that  their  respective  v^orks  were  in  the  press 
at  the  same  time.  This  however  is  not  the  only  instance 

of  tv/o  persons,  ignorant  of  each  other's  pursuits,  happen- 
ing to  hit  upon  the  same  thing.  Nothing  was  more  simple 

than  the  experiment  of  these  philosophers ;  the  hand  was 
immersed  under  quicksilver  and  the  bubbles  of  air  collect-^ 
ed,  and  it  was  discovered,  that  the  discharge  from  the  sur- 

face of  the  body  was, 
1.  Two  parts  ̂ xec?  air» 
^.  One  part  azotic  air,  and 
3.  A  quantity  of  aqueous  fluid,  which  contained  the  dif- 

ferent salts  of  the  body. 
To  these  discoveries,  confirmed  by  Mr.  Abernethy, 

Lecturer  on  Anatomy  at  Bartholomew's  Hospital,  was 
added  an  important  fact,  that  the  absorbents  had  the 
power  of  separattng  the  oxygen  air  from  the  azotic,  that 
is,  of  decomposing  our  atmosphere,  as  also  of  absorbing 
fixed  and  other  airs. 

EXPERIMENT  I. 

Thermometer  between  50^  and  (50®* 

.  I  filled  and  inverted-,  says  Mr,  Abernethy,  a  jar  in  quick- 
silver, and  threw  up  into  it  one  measure  of  atmospheric 

air,  which  could  contaio  seven  ounces  of  water.  The 
Vox,  L  P 
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quicksilver  was  depressed  two  inches  and  a  half  from  the 
top  of  the  jar.  After  moving  my  hand  ten  minutes  be- 

neath the  surface  of  the  quicksilver,  to  detach  any  com- 
mon air  which  might  adhere  to  it,  I  put  it  up  into  the  air 

in  the  jar,  and  there  retained  it  for  the  space  of  an  hour. 
Before  I  withdrew  my  hand,  I  depressed  it  beneath  the 
surface  of  the  quicksilver,  still  keeping  it  within  the  glass, 
and  agitated  it  in  this  situation,  for  ten  minutes;  this  was 
done  that  I  might  not  remove  any  of  the  air,  which  was 
the  subject  of  the  experiment.  The  same  conduct  was 
pursued  in  all  the  subsequent  experiments.  After  five 
hours  exposure  of  the  hand  to  this  air,  the  quantity  in  the 
glass  was  diminished  about  half  an  ounce.  It  might  have 
been  expected  that  the  perspiration  would  have  increased 
the  bulk  of  the  air,  but  in  this  experiment,  the  absorption 
seemed  to  surpass  in  quantity  the  secretion. 

I  now  threw  up  into  the  jar  lime  water,  by  which  nearly 
an  ounce  of  air  was  rapidly  absorbed,  and  the  lime  was 
precipitated ;  the  remaining  air  being  examined  by  the 
addition  of  nitrous  gas,  was  found  to  contain  nearly  one- 
sixth  less  of  oxygen  gas,  than  it  did  before  the  experi- 
ment. 

In  another  similar  experiment,  after  the  hand  had  con- 
tinued nine  hours  in  the  air,  I  found  more  than  one  ounce 

measure  of  carbonic  gas,  or  fixed  air,  had  been  produced, 
and  the  remaining  air  being  examined  by  the  eudiometer, 
contained  one-fourth  less  of  oxygen  than  before  the  ex- 
periment. 

It  might,  perhaps,  here  be  inquired,  does  the  oxygenous 
gas  of  the  atmosphere  contribute  to  the  formation  of  the 
carbonic  gas  ? — Both  reason  and  experiment  reply  that  it 
does  not,  for  if  oxygenous  gas  combined  with  carbon  on 
the  surface  of  the  skin,  much  heat  should  be  produced  at 
the  time  of  their  combination ;  but  this  production  of  heat 
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is  not  found  to  take  place.  Experiments  also  shew  tbat 
carbonic  gas  is  perspired  from  the  vessels,  for  into  what- 

ever air  the  hand  be  immersed,  the  quantity  of  carbonic 
gas  given  out  will  be  nearly  the  same.  This  is  a  point 
which  I  have  determined  by  careful  experiment. 

EXPER.  II. 

Having  filled  and  inverted  ajar  in  quicksilver,  I  put  up 
into  it  a  seven  ounce  measure  of  azotic  gas,  I  pursued 
the  plan  related  in  the  former  experiment,  to  avoid  adding 
to,  or  abstracting  from,  this  air.  After  two  hours  exposure 
of  the  hand,  on  throwing  up  lime  water  a  rapid  and  con- 

siderable diminution  of  air  followed  ;  so  that  rather  more 
than  an  ounce  of  carbonic  gas  was  produced,  when  no 
oxygen  was  present.  The  increase  of  the  quantity  of  car- 

bonic gas  is  accounted  for  in  this  experiment,  by  the  heat 
of  the  atmosphere  being  greater,  which  disposed  the  skin 
to  more  copious  perspiration. 

I  made  similar  experiments  with  the  hydrogenous  and 
nitrous  gases;  in  these  an  equal  quantity  of  carbonic  gas 
was  produced ;  and  when  the  hand  was  surrounded  by 
oxygen,  the  quantity  of  carbonic  gas  was  not  much  greater. 

EXPER.  III. 

Thermometer  about  50®. 
I  next  wished  to  discover  what  effect  the  action  of  the 

hand  would  produce  on  carbonic  gas. 
Into  a  glass  jar  filled  with,  and  inverted  in  quicksilver, 

I  introduced  six  ounces  of  carbonic  gas,  stud  expobed  my 
hand  to  it,  for  the  space  of  nine  hours,  in  the  manner,  and 
with  the  precautions,  before  related.  In  that  time  the  air 
was  reduced  in  quantity  to  less  than  three  ounces,  A 
portion  of  the  carbonic  gas  was  examined,  by  the  addition 
of  lime  water,  before  the  experiment,  when  it  was  almost P  g 
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wholly  absorbed  ;  an  unexaminable  bubble  only  remained. 
When  the  remaining  gas  was  examined  by  lime  water, 
after  the  experiment,  a  considerable  quantity  of  azotic 
gas,  which  doubtless  exhaled  from  the  hand,  was  found 
mixed  with  it. 

I  twice  repeated  this  experiment,  with  similar  events, 
though  with  rather  less  diminution  in  the  quantity  of  car- 

bonic gas  ;  it  was,  however,  sufficiently  evident,  that  the 
absorption  of  this  gas,,  by  the  skin,  was  very  copious  and 
rapid, 

EXPER.  IV. 

Thermometer  80®. 

The  absorption  of  carbonic  gas  makes  it  difficult  to 
ascertain  precisely  the  quantity  perspired,  since  that  gas 
which  is  thrown  out  from  the  body  by  secretion,  will 
probably  be  readmitted  by  absorption.  I  therefore  wished 
to  discover  the  quantity  of  carbonic  gas  perspired  in  one 
hour. 
The  hand  being  retained  one  hour  in  five  ounces  of 

nitrous  gas,  no  ascent  nor  depression  of  the  quicksilver  was 
remarked.  On  the  introduction  of  lime  water  into  the 
glass,  six  drams  of  carbonic  gas  were  absorbed. 

In  a  similar  experiment  with  atmospheric  air,  after  the 
expiration  of  an  hour,  the  quicksilver  had  rather  risen,  and 
three  drams  of  carbonic  gas  were  discovered  by  lime  water. 
In  another  experiment,  in  which  hydrogenous  gas  was 
employed,  four  drams  of  carbonic  gas  were  found  at  the 
termination  of  an  hour. 

All  the  last  related  experiments  were  performed  in  very 
hot  weather.  If  two  drams  of  carbonic  gas  were  emitted 
in  an  hour,  as  the  quantity  usually  obtained  in  five  hours 
was  but  one  ounce,  it  would  be  a  sufficient  demonstration 
of  the  absorption  of  a  part  of  the  air  perspired.  Neither 
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are  these  experiments  conclusive  as  to  the  precise  quan- 
tity of  air  emitted,  for  even  in  an  hour  part  of  that  which 

is  exhaled  will  be  again  imbibed.  When  I  first  attempted 
the  experiments  with  carbonic  gas,  I  supposed  that  the 
absorbents  would  receive  it  reluctantly,  for  I  thought  that 
matter  which  was  thrown  out  from  the  skin  in  such  quan- 

tities, could  neither  be  requisite  nor  salutary  to  the  body. 
The  experiment  proved  that  I  was  mistaken,  and  there 
are  reasons  which  tend  to  shew  the  salubrity  of  this  gas. 
When  it  is  admitted  into  the  stomach,  it  is  generally  found 
beneficial.  When  employed  as  a  local  application,  its  sti- 

mulus is  useful,  and  when  in  combination  with  the  blood, 
it  probably  produces  equally  serviceable  effects. 

EXPER.  V. 

Thermometer  between  60®  and  70®. 

The  experiments  that  have  been  related,  indistinctly 
shew,  that  a  small  quantity  of  one  kind  of  air,  when  mixed 
with  a  larger  portion  of  another,  can  be  abstracted  from  it 
by  the  action  of  the  animal  body.  This  circumstance  will 
be  hereafter  fully  proved.  I  will  now  relate  an  experiment 
that  was  made  in  support  of  this  opinion,  as  it  was  per- 

formed beneath  quicksilver,  and  in  the  same  manner  with 
those  wiiich  immediately  precede  it. 

Into  a  jar  filled  with,  and  inverted  over  quicksilver, 
three  measures  of  azotic  gas  and  three  of  carbonic  were 
introduced  ;  the  two  airs  depressed  the  quicksilver  two 
inches  and  a  half,  and  occupied  the  space  of  seven  ounces 
of  water.  After  five  hours  exposure  of  the  hand,  the  air 
contained  in  the  jar  filled  the  space  of  only  five  ounces  and 
a  half  of  water;  on  putting  up  lime  water  to  this  air,  it 
was  diminished  to  three  ounces.  In  this  experiment  one 
ounce  and  a  half  of  carbonic  gas  appears  to  have  been  re- 

moved, and  half  an  ounce  of  azot ;  but  if  you  admit  that 
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one  Ounce  of  carbonic  gas  was, perspired  during  this  expe- 
riment, and  one  third  of  an  ounce  of  azotic,  the  quantity  of 

air  estimated  to  be  absorbed  is  increased,  but  the  propor- 
tions remain  unaltered. 

EXl»ER*  VI. 

Thermometer  60^.  ' 
In  the  experiments  with  common  air  I  have  mentioned, 

that  it  contained  less  oxygen  after  it  had  undergone  the 
operation  of  the  hand,  than  before  it  became  the  subject 
of  experiment.  A.  question  here  occurs,  does  this  variation 
proportionably  arise  from  the  addition  of  the  one  gas,  or 
the  removal  of  the  other  ?  That  it  is  owing  to  absorption, 
will,  I  believe,  be  evident,  from  the  following  experiments. 
Although  the  addition  made  to  any  kind  of  air,  cannot  be 
accurately  ascertained  when  vv^ater  is  employed,  yet  if  the 
h?-  d  removes  any  portion  of  air,  that  removal  will  be  as- 

certained by  examination,  neither  does  the  experiment  ap- 
pear liable  to  deception.  In  the  experiments  next  related 

the  air  was  confined  by  water  ;  this  gave  me  an  opportu- 
nity of  using  larger  vessels,  and  exposing  a  greater  extent 

of  surface  of  the  skin  to  the  contact  of  the  air.  I  forbore 
particularly  to  remark  the  quantity  of  air  absorbed  in 
the  foregoing  experiments,  for  though  it  corresponded  to 
those  which  I  shall  next  relate,  yet  the  correspondence 
was  not  uniform,  and  the  degree  of  absorption  was  less 
evident. 

I  filled  and  inverted  a  jar  in  water,  and  put  up  into  it 
twenty-four  ounces,  by  measure,  of  atmospheric  air;  to 
this  the  hand  was  exposed  for  twelve  hours,  the  same  pre- 

cautions being  used  to  avoid  adding  to,  or  taking  from  the 
air  contained  in  the  jar.  The  water  had  risen  in  the  vessel, 
and  about  two  ounces  and  a  half  of  the  air  were  removed  i 
that  which  remained  was  examined  by  the  eudiometer. 
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when  two  measures  of  it,  and  one  of  nitrous  gas,  filled  the 
space  of  nearly  two  measures,  and  one  third  of  another ;  it 
therefore  follows,  that  about  one  half  of  the  usual  quantity 
of  oxygenous  gas  was  removed  from  the  other  part  of  the 
atmosphere.  That  there  could  be  no  addition  of  nitro- 

genous gas  capable  of  so  greatly  altering  the  proportions 
of  these  gases,  must,  I  think,  be  too  evident  to  need  argu- 

ment for  its  proof.  Similar  experiments  were  afterwards  . 
made  with  correspondent  events.  In  the  experiments 
made  under  quicksilver,  the  abstraction  of  oxygen  was 
equally  evident,  and  considerable;  it  therefore  appears,  that 
the  animal  body  is  capable  of  taking  away  the  oxygen, 
when  in  intimate  mixture,  with  a  much  greater  quantity 
of  azot.  The  avidity  with  which  oxygen  is  absorbed, 

will  be  made  still  more  conspicuously  evident  by  the  foU- 
lowing  comparative  experiment. 

EXPER.  VII. 

I  filled  and  inverted  two  jars  in  water,  into  one  I  put 
twenty-four  ounces  by  measure  of  azotic  gas,  into  the 
other  the  like  quantity  of  oxygen.  The  hand  was  put 
into  these  airs  alternately,  and  retained  there  for  an  hour 
each  time :  after  it  had  been  exposed  to  each  for  eight 
hours,  the  water  rose  one  eighth  of  an  inch  in  the  bottle 
containing  the  azotic  gas,  and  nearly  a  whole  inch  in  that 
containing  the  oxygen.  On  estimating  the  quantity 
removed,  by  weighing  the  water  which  filled  the  bottles  to 
the  different  marks,  it  appeared  that  one  twentieth  part  only 
of  the  azotic  gas  was  removed,  hut  one-third  oi  iht  oxyge- 

nous gas  was  gone.  The  remaining  oxygenous  gas  was 
found  to  contain  one  eighth  more  of  azotic  gas  than  before 
the  experiment.  I  next  examined  the  degree  of  celerity 
with  which  other  gases  would  be  imbibed. 
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EXPER.  VIII.  ^ 
Having  filled  and  inverted  a  jar  in  water,  and  put  into  it 

thirteen  ounces  of  nitrous  gas,  I  retained  my  hand  in  this 
air,  at  different  times,  five  hours,  in  which  time  threft 
ounces  were  absorbed.  My  hand  being  retained  for  as 
many  hours  in  a  like  quantity  of  hydrogen  gas,  not  more 
than  one  ounce  and  a  half  was  removed. 

The  removal  of  a  quantity  of  oxygen  gas  from  common 
air,  is  surely  a  curious  circumstance  ;  if  this  be  the  effect  of 
an  action  in  the  absorbing  vessels,  it  must  much  exalt  our 
ideas  of  their  subtility,  and  their  aptitude,  or  disposition, 
to  admit  one  species  of  matter  and  to  reject  another.  That 
the  abstraction  of  one  air,  in  preference  to  another,  depends 
upon  this  cause,  I  believe  will  not,  on  reflection,  be  doubted; 
it  might  indeed  be  suspected,  that  oxygenous  gas  was  sepa- 

rated from  the  atmosphere  by  the  skin,  as  it  is  in  the  lungs 
by  chemical  attraction  :  but  it  has  been  proved  that  carho- 
nic  gas  is  removed  with  equal  celerity  ;  and  experiments 
on  animal  substances  shew  in  them  a  disposition  rather  to 
part  with  than  to  imbibe  carbonic  gas.  The  removal  of 
this  air  is  therefore  not  likely  to  be  the  effect  of  chemical 
afiinity.  The  different  degrees  of  celerity  with  which 
other  gases  are  admitted,  seem  to  establish  the  opinion, 
that  the  removal  of  one  kind  of  air  in  preference  to  ano- 

ther is  the  effect  of  an  active  selecting  power  in  the  absorb- 
ing vessels. 

The  experiments  which  have  been  related  satisfactorily 
prove  the  quality  of  the  aeriform  perspiration  ;  perhaps 
the  proportions  may  occasionally  vary,  but,  as  nearly  as  I 
can  determine,  it  consists  of  rather  more  than  two  parts  of 
carbonic,  with  the  remainder  of  azotic  gas.  The  quantity 
of  the  matter  perspired  is  with  less  certainty  ascertained  ; 
in  one  hour  I  obtained  four  drams  of  carbonic  gas  :  but  it 
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should  be  remembered,  that  these  experiments  were  made 
in  very  hot  weather ;  and  it  also  deserves  notice,  that  the 
quantity  of  the  cutaneous  perspiration  is  subject  to  great 
variety.  In  every  experiment  absorption  was  found  to  be 
equal  to  perspiration,  in  many  it  was  much  more  copious  ; 
especially  when  the  air  to  which  the  skin  was  exposed  was 
salutary  to  the  constitution.  The  oxygenous  and  carbonic 
gases  are  very  readily  imbibed  ;  whilst  the  nitrous,  hydro- 

genous, and  azotic  gases,  tardily  gain  admittance  into  the 
absorbing  vessels.  In  Experiment  V.  from  about  half  of 
the  surface  of  the  hand  two  ounces  and  a  half  of  carbonic 

gas  were  absorbed  in  five  hours ;  in  other  Experiments, 
from  the  hand  and  wrist  there  was  imbibed. 

In  eight  hours    8  ounces  of  oxygenous  gas. 
In  five  hours      3  do.     -     nitrous  gas. 
In  five  hours    1  I  do.     -     hydrogenous  gas. 
In  eight  hours    1  do.     -     azotic  gas. 

EXPER.  IX. 

Thermorneter  65^. 
I  next  endeavoured  to  ascertain  the  quantity  and  quality 

of  aqueous  perspiration. 
I  introduced  my  hand  and  fore-arm  into  a  glass  jar, 

covered  with  bladder  ;  an  aperture  was  left  in  the  bladder, 
to  admit  my  arm,  round  which  the  bladder  was  tied ;  so 
that  the  ascent  of  any  vapour  was  prevented.  In  six  hours 
I  procured  nearly  three  drams  of  Wmpld  tasteless  water. 
The  quantity  collected  corresponds  with  the  result  of  Mr. 

Cruikshank's  experiments,  who  obtained  the  water  of 
perspiration  in  the  same  manner.  Half  of  this  liquid  was 
evaporated  by  a  gentle  heat ;  there  remained  a  small  residue 
on  the  glass,  which  had  a  very  slight  taste  of  salt.  The 
other  half  was  suffered  to  stand  many  days,  in  which  time 
no  change  appeared  :  it  did  not  then  alter  the  colour  of  the 
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vegetable  blue.  Into  one  portion  of  this  watery  liquor 
marine  acid  was  dropped,  which  caused  no  coagulation,  or 
precipitation  of  animal  matter :  into  the  other  some  caustic 
alkali  was  poured,  which  produced  no  visible  effect.  I 
therefore  conclude  that  the  water  of  perspiration^  in  a  state 
of  health,  contains  little,  or  any  thing,  except  a  very  small 
portion  of  salt. 

Perspiration  is  generally  said  to  he  sensible,  or  insen- 
sible ;  perhaps  it  may  be  better  distinguished  2ls  aeriform 

or  watery.  It  may  be  expected,  that  a  general  estimate  of 
the  quantity  of  this  secretion  should  be  attempted;  but 
the  difficulties  which  oppose  any  accuracy  of  statement  are 
considerable.  In  these  experiments  the  process  was  not 
continued  under  its  usual  circumstances  ;  the  arm  was 
surrounded  by  water,  or  quicksilver;  and  when  in  the 
latter  fluid,  the  circulation  was  in  some  degree  interrupted 
by  its  ascension,  and  pressure  against  the  edge  of  the 
jar. — For  the  uncertainty  which  these  circumstances  occa- 

sion, allowance  must  be  made,  but  before  an  estimate  of 
the  quantity  of  perspiration  be  attempted,  the  extent  of  the 
body  should  be  known.  Mr.  Cruikshank  supposes  the 
extent  of  the  hand  to  be  to  that  of  the  body  as  one  to  sixty : 
it  is  much  more,  according  to  my  computation. 

After  ineffectually  endeavouring  in  different  ways  to 
measure  the  surface  of  the  body,  I  concluded  that  I  should 
approach  nearest  to  its  true  extent  by  measuring  the  cir- 

cumference of  the  trunk  and  limbs  at  diflerent  parts,  and 
having  thus  obtained  the  mean  circumference,  I  could  then 
calculate  the  extent  of  their  surface,  as  if  they  were  cylin- 

ders, the  dimensions  of  which  were  ascertained.  The  sur- 
face of  the  head,  hand,  and  foot,  I  computed,  by  applying 

paper,  cut  as  the  occasion  required,  over  these  parts  :  after- 
wards placing  the  separate  pieces  of  paper  so  as  to  form 

an  extended  plane,  I  measured  its  extent.    I  shall  men* 
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tion  these  measurements,  that  the  reader  may  correct  them 
if  he  should  think  them  in  the  least  erroneous.  K  a  man 

be  five  feet  six  inches  high,  I  will  suppose  the  mean  cir- 
cumference of  the  trunk  of  his  body  to  be  thirty- three 

inches,  and  its  length,  from  the  top  of  the  sternum  to 
about  the  hip,  twenty- two  inches. 

Square  Inches 
The  extent  of  surface  of  the  trunk  will  therefore  be  726 
The  circumference  of  the  neck  13  inches,  its  length 

from  the  sternum  to  the  chin  3  inches   39 
The  surface  of  the  head,  and  back  of  the  neck. . , .  286 
Thfe  mean  circumference  of  the  arm  10  inches,  its 

length  12.    Surface  of  both  arms   240 
The  mean  circumference  of  the  fore-arm  8  inches,  its 

length  10.    Surface  of  both  fore-arms   160 
The  surface  of  the  hands  and  wrists  measuring  to  the 

extremities  of  the  bones  of  the  fore-arm   140 
The  mean  circumference  of  the  thigh  17  inches,  its 

length  16.    Surface  of  both  thighs   544  . 
The  mean  circumference  of  the  leg  11  inches,  its 

length  14.    Surface  of  both  legs   308 
Surface  of  both  feet.   .  182 
Allow  for  folds  of  the  skin, inequalities  of  the  surface,  &c.  175 

The  extent  of  the  surface  of  the  body  will  be.  ..  .  2700 

The  superficial  extent  of  the  hand  and  wrist,  according  to 
this  calculation,  is  to  that  of  the  body  as  one  to  about 
thirty-eight  and  a  half. 

In  Experiment  IV.  the  least  quantity  of  carbonic  gas 
emitted  from  the  hand,  in  one  hour,  was  three  drams  by 
measure ;  it  may  be  supposed  that  the  heat  of  the  weather 
increased  the  secretion  from  the  skin,  let  us  therefore  con- 
sidoir  two  drams  as  the  ordinary  quantity.    If  then  the 
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perspiration  of  all  parts  were  equal,  seventy'Seven  dram 
measures  of  carbonic  gas  and  one  third  of  that  quantity  of 
azotic  gas,  would  be  emitted  from  the  body  in  the  space  of 
one  hour.  If  we  also  suppose  perspiration  to  be  at  all 
times  equal,  nearly  three  gallons  of  air  would  be  thrown 
out  from  the  body  in  the  course  of  one  day, — x\l though 
the  quantity  of  air  perspired  is  so  large,  yet  the  weight  of 
the  body  will  not  be  much  altered  by  its  loss ;  it  is  the 
aqueous  perspiration  by  which  this  will  be  principally  dimi- 

nished. When  the  thermometer  was  between  60®  and  70°, 
I  obtained  about  thirty  grains  of  fluid  from  my  hand  and 
part  of  the  fore-arm  in  an  hour ;  the  surface  from  which  this 
secretion  was  made  I  compute  to  be  one  twenty-fifth  part 
of  the  extent  of  the  body.  The  ̂ supposition  being  allowed, 
that  perspiration  is  at  all  times,  and  in  every  part,  equal, 
about  two  pounds  and  a  half  is  the  loss  of  water  which  the 
body  would  in  one  hot  day  sustain.  In  most  of  the  expe- 

riments which  I  have  made,  the  absorption  of  air  was 
equal  to  the  perspiration  ;  in  many,  it  was  much  greater, 
especially  if  the  air  was  salubrious  to  which  the  skin  was 
exposed.  Experiment  VI.  makes  it  appear  probable,  that 
if  the  naked  body  was  exposed  to  fresh  currents  of  the 
atmosphere,  that  only  theoxygenous  part  would  be  absorbed; 
the  decomposition  of  which,  in  the  body,  would  produce 
an  increase  of  animal  heat  ;  which  might,  in  some  degree, 
make  up  the  loss  sustained  by  the  exposure.  Our  clothing 
probably  prevents,  very  much,  this  effect,  and  perhaps 
niakes  it  less  necessar}^  If  the  perspired  carbonic  gas  be 
confined  by  our  garments,  it  seems  likely  that  it  will  be 
taken  up  again  by  the  absorbents.  Whether  the  body 
does  usually  imbibe  water  from  the  atmosphere,  adequate 
to  the  loss  sustained  by  aqueous  perspiration,  is  uncertain. 
But  I  am  inclined  to  suppose,  that  the  absorption  of  air 
from  the  skin  is  nearly  equal  to  the  secretion. 
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SECTION  XXVII. 

ON  CLEANLINESS. 

The  under  garment  of  fieecy  hosiery  ought  to  be  fre- 
quently changed,  as  it  promotes  the  perspiration,  and  is 

continually  absorbing  it.  Diseases  of  the  skin  are  chiefly 
owing  to  want  of  cleanliness.  They  may  indeed  proceed 
from  other  causes ;  but  they  seldom  continue  long  where 
cleanliness  prevails.  To  the  same  cause  must  we  impute 
the  various  kinds  of  vermin  which  infest  the  human  body, 
&c.  These  may  always  be  banished  by  cleanliness  alone, 
and  wherever  they  abound,  we  have  every  reason  to  be- 
lieye  it  is  neglected.  It  is  remarkable  that,  in  most  eastern 
countries,  cleanliness  makes  a  great  part  of  their  religion. 
Indeed  the  whole  system  of  the  Jewish  laws  has  a  mani- 

fest tendency  to  promote  cleanliness.  Whatever  preten- 
sions people  make  to  politeness  and  civilization,  I  will 

affirm,  that  as  long  as  they  neglect  cleanliness,  and  appear 
nasty,  they  are  justly  styled  Goths  and  barbarians. 
Few  things  are  more  unreasonable,  than  the  dread  of 

cleanliness  in  sick  people.  They  had  rather  wallow  in  all 
manner  of  filth,  than  change  a  tatter  of  their  apparel.  Yet 
how  refreshed,  how  cheerful,  how  comfortable  do  people 
feel,  when  in  health,  upon  being  shaved,  washed,  and 
shifted  !  If  cleanliness  be  proper  for  persons  in  health,  it  is 
certainly  more  so  for  the  sick.  By  being  neglected  the 
slightest  disorders  are  often  changed  into  the  most  ma- 

lignant. The  same  mistaken  care  which  prompted  people 
to  prevent  the  least  admission  of  fresh  air  to  the  sick, 
seems  to  have  induced  them  to  keep  them  dirty.  If  the 
fieecy  hosiery  waistcoat  was  changed  on  going  to  bed. 
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which  is  the  time  we  are  in  the  habit  of  being  exposed  to 
cold,  there  can  be  no  danger  of  catching  cold,  nor  can 
there  be  any  impropriety  of  doing  this  at  least  twice  a  week 
in  the  summer,  and  once  in  the  winter.  The  only  caution 
necessary,  is  to  see,  previous  to  its  being  put  on,  that  it 
contains  no  dampness. 

Cleanliness  is  certainly  agreeable  to  our  nature.  It 
sooner  attracts  our  regard  then  even  finery  itself,  and  often 
gains  esteem  where  that  fails.  It  is  an  ornament  to  the 
highest  as  well  as  the  lowest  station,  and  cannot  be  dis- 

pensed with  in  either. 
T  had  occasion,  says  the  author  of  the  Spectator,  to  go 

a  few  miles  out  of  town,  some  days  since,  in  a  stagecoach, 
where  I  had  for  my  fellow  travellers  a  dirty  beau,  and  a 
pretty  young  quaker  woman.    Having  no  inclination  to . 
talk  much,  I  placed  myself  backward  with  a  design  to 
survey  them,  and  to  pick  a  speculation  out  of  my  two 
companions.     Their  different  figures  were  sufficient  to 
draw  my  attention.    The  gentleman  was  dressed  in  a  suit, 
the  ground  whereof  had  been  purple,  as  I  perceived  from 
some  few  spaces  that  had  escaped  the  powder,  which  was 
incorporated  with  the  greatest  part  of  his  coat:  his  perri- 
wig,  which  cost  no  small  sum,  was  after  so  slovenly  a 
manner  cast  over  his  shoulders,  that  it  seemed  not  to  have 
been  combed  since  the  year  1682 ;  his  linen,  which  was 
not  much  concealed,  was  daubed  with  plain  Spanish,  from 
the  chin  to  the  lowest  button  ;  and  the  diamond  upon  his 
finger  (which  naturally  dreaded  the  water)  put  me  in  mind 
how  it  sparkled  amidst  the  rubbish  of  the  mine,  where  it 
was  first  discovered. 

On  the  other  hand,  the  pretty  quaker  appeared  in  all 
the  elegance  of  cleanliness.  Not  a  speck  was  to  be  found 
upon  her.  A  clear,  clean  oval  face,  just  edged  about 
with  little  thin  plaits  of  the  purest  cambric,  received  great 
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advantage  from  the  shade  of  her  black  hood  ;  as  did  the 
whiteness  of  her  arms  from  that  sober  coloured  stuff  in 

which  she  had  clothed  herself.  The  plainness  of  her  dress 
was  very  well  suited  to  the  simplicity  of  her  phrases  ;  all 
which  put  together,  though  they  could  not  give  me  a  great 
opinion  of  her  religion,  they  did  of  her  innocence. 

This  adventure  occasioned  my  throwing  together  a  few 
hints  upon  cleanliness^  which  I  shall  consider  as  one  of  the 
half  virtues,  as  Aristotle  calls  them,  and  shall  recommend 
it  under  the  three  following  heads :  as  it  is  a  mark  of  po- 

liteness ;  as  it  produces  regard;  and  as  it  bears  analogy  to 
purity  of  mind. 

First,  It  is  a  mark  of  politeness.  It  is  universally  agreed 
upon,  that  no  one  unadorned  with  this  virtue  can  go  into 
company  without  giving  a  manifest  offence.  The  easier  or 

higher  any  one's  fortune  is,  this  dutj'  arises  proportionally. 
The  different  nations  of  the  world  are  as  much  distinguished 
by  their  cleanliness,  as  by  their  arts  and  sciences.  The 
more  any  country  is  civilized,  the  more  they  consult  this 
part  of  politeness.  We  need  but  compare  our  ideas  of  a 
female  Hottentot  and  an  English  beauty,  to  be  satisfied  of 
the  truth  of  what  has  been  advanced. 

In  the  next  place,  cleanliness  may  be  said  to  be  the 
foster  mother  of  love.  Beauty  indeed  most  commonly 
produces  that  passion  in  the  mind,  but  cleanliness  preserves 
it.  An  indifferent  face  and  person,  kept  in  perpetual 
neatness,  has  won  many  a  heart  from  a  pretty  slattern. 
Age  itself  is  not  unamiable,  while  it  is  preserved  clean 
and  unsullied ;  like  a  piece  of  marble  constantly  kept  clean 
and  bright,  we  look  on  it  with  more  pleasure  than  on  a  new 
vessel  that  is  cankered  with  rust. 

I  might  observe  farther,  that  as  cleanliness  renders  us 

agreeable  to  others,  so  it  makes  us  'easy  to  ourselves  ;  that 
it  is  an  excellent  preservative  of  health  ;  and  that  several 
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vices,  destructive  both  to  mind  and  body,  are  inconsistent 
with  the  habit  of  it.  We  find  from  experience,  that  through 
the  prevalence  of  custom  the  most  vicious  actions  lose  their 
horror,  by  being  made  familiar  to  us.  On  the  contrary, 
those  vi^ho  Uve  in  the  neighbourhood  of  good  example,  fly 
from  the  first  appearance  of  v^^hat  is  shocking.  It  fares 
with  us  much  after  the  same  manner  as  to  our  ideas.  Our 

senses,  vt^hich  are  the  inlets  of  all  the  images  conveyed  to 
the  mind,  can  only  transmit  the  impressions  of  such  things 
as  usually  surround  them.  So  that  pure  and  unsullied 
thoughts  are  naturally  suggested  to  the  mind  by  those 
objects  that  perpetually  encompass  us,  when  they  are 
beautiful  and  elegant  in  their  kind. 

SECTION  XXVIIL 

*     ON  FOOD. 

At  first,  the  food  passes  down  the  cesophagus  * ,  or  gullet, 
and  is  taken  into  the  stomach  f  retaining  its  peculiar  pro- 

*  The  (Esophagus,  or  gullet,  is  composed  both  of  longitudinal,  and  cir- 
cular jibres,  but  chiefly  circular,  abundantly  more  so  than  in  the  intes- 
tines ;  because  this  has  no  foreign  power  to  assist  it,  and  because  it  is 

necessary  the  food  should  make  a  shorter  stay  here  than  there.  Hence  it 
is  that  horses  drink  against  the  law  of  gravity.  The  inner  surface  is  a 
smooth  membrane,  abundantly  supplied  with  tkucilage,  to  sheath  this 
urgan,  and  render  the  passage  of  the  aliment  easy. 

"f  The  stomach  is  situated  on  the  left  side  below  the  short  ribs.  The 
right  side  of  the  stomach  is  covered  by  the  thin  edge  of  the  left  lobe  of  the 
liver ;  the  left  presses  on  the  spleen.  Its  figure  nearly  resembles  the  pouch 
of  a  bag-pipe,  its  upper  side  being  concave,  and  the  lower  convex,  and  its 
left  end  most  capaciou^.  The  entrance  into  the  (Esophagus  on  the  left 
side  is  called  the  cardia;  on  the  right,  where  the  chyme  passes  into  the 
duodenum,  is  named  pylorus,  where  there  is  a  circular  valve,  or  sphincter 
muscle,  which  hinders  a  regurgitation  of  the  aliment.  The  stomach  has 
circular  and  longitudinal Jibres,  9.nd  its  inner  membrane  is  bedewed  with  a 
strong  and  viscid  mucus- 
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pgrties,  irritates  the  inner  coat  of  that  organ,  and  occasions 
a  contraction  of  its  two  orifices.  The  food,  thus  confined, 

then  undergoes  a  constant  agitation  by  means  of  the  ab- 
dominal muscles,  and  of.  the  diaphragm,  and  by  the  mo* 

tion  of  the  fibres  of  the  stomach  itself.  By  these  move- 
ments, every  part  of  the  food  is  exposed  to  the  action 

of  a  fluid  secreted  in  the  stomach,  called  the  gastric  juke , 
which  (as  water  dissolves  sugar)  gradually  dissolves  and 

attenuates  the  food  (as  presently  will  be  provied*),  and 
prepares  it  for  its  passage  into,  and  farther  change  in,  the 
intestines. 

The  painful  sensation  of  hunger^  which  is  the  irritation 
of  the  gastric  juice  o^  the  inner  coat  of  the  stomach,  or 
ilie  sensation  of  a  defective  supply  of  chyle  in  the  arterial 
system  t>  being  removed  by  the  food,  we  soon  feel  a  mild 
and  undescribable  delight,  first  from  the  stimulus  of  the 
aliment ;  and  secondly,  from  the  distention  o?  this,  and 
the  increased  action  of  other  parts. 

If  it  should  seem  strange  that  ̂ /e<252^fe  arises  from  the 
stimulus  oi  food  on  the  sentient  nerves  of  this  important 
organ,  let  us  recollect  only  the  effect  of  a  moderate  dose 
of  opium  to  those  unaccustomed  to  thai  stimulus.  They 
are  commonly  so  transported  with  the  pleasing  sensation  it 
induces,  that  they  feel,  as  they  oftentimes  express  them- 

*  In  the  next  Section. 
t  Nothing  better  illustrates  this,  than  what  happened  to  Admiral  Byroi># 

Captains  Cheat  and  Hariiilton,  when  shipwrecked  on  the  west  coast  of 
South  America  j  who,  after  suiFering  months  of  hunger  and  fatigue,  were 
reduced  to  skin  and  bone.  A  table,  says  Byron,  was  spread  out  for  us  by 
the  Indians,  with  cold  ham  and  fowls,  which  only  we  three  sat  down  to, 
and  in  a  short  time  we  dispatched  more  than  ten  men  with  common  ap- 

petites would  have  done,  and  yet  we  complained  of  being  unsatisfied. 
For  a  long  while  we  got  up  two  or  three  times  in  the  night  to  cram  our- 

selves. Captain  Cheat  used  to  declare,  that  he  was  quite  ashamed  of 
himself. 

Vol.  I.  Q 
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selves,  as  though  they  were  in  heaven,  and  enjoy  so  i^erfecfe? 
a  pleasure,  that  no  happiness  in  the  world  can  surpass  th^', 
charms  of  this  agreeable  ectasy.  On  the  other  hand,  what? 
a  terrible  agony  will  two  or  three  grains  of  crocus  metal- 
lorum  throw  the  whole  fabric  into  ?  this  part  being  of  sd 

acute  a  feeling,  that  some  philosophers  have  for  this  reason' 
thought  it  to  be  the  seat  of  the  soul  itself. 

Besides  this  consideration,  we  must  here  take  notice, 
that  the  stomach  being  distended  with  food,  presses  on  thi 
spleen  *,  and  thereby  occasions  a  greater  quantity  of  bloo(f 
to  pass  into  the  jt?a^cre<2.?,  and  consequently  a  greater  in- 

crease of  the  secretion  from  that  viscus ; — and  by  obstruct- 
ing in  some  degree  the  passage  of  blood  in  the  descending 

trunk  of  the  aorta,  causes  an  increased  flux  of  blood  to  the 
head,  and  hence,  after  a  full  meal,  inactivity  and  drowsi- 
nesss  t  and  sometimes  apoplexy  J  ensue  ;  and  hence  also 
proceed  those  flushings  or  redness  in  the  face,  so  con- 

spicuous in  weak  and  exhausted  persons,  after  eating. 
We  will  now  attempt  to  trace  the  food  in  its  digested 

form,  after  it  is  thrown  out  from  the  stomach  into  the 
intestines. 

The  aliment  having  remained  during  two  or  more  hours 

in  the  stomach,  is  converted,  first,  into  a  greyish  pulp,' 
which  is  usually  called  chyme.     This  chyme,  or.  fluid/ 

-  ̂  The  true  office  of  the  spleen  was  the  happy  discovery  of  the  ingenious 
3t?r,  Haightor),  Lecturer  on  Physiolog'y  to  the  Pupils  of  Guy's  and  St, 
Thomas's  Hospitals.  It  did  not  escape  the  penetrating  mind  of  the  Rev'.- 
Mr.  Townsend,  and  this  coincidence  of  thought  is  a  further  proof  of  its 
truth.    See  the  Elements  of  Therapeutics.  * 

t  Mr.  Brindley,  the  famous  canal  engineer,  mentioned  to  Dr.  Darwin 
that  he  had  more  than  once  seen  the  experiment  of  a  man  extending  him- 

self across  the  large  stone  of  a  corn-mill,  and  that  by  gradually  letting  the 
stone  whirl,  the  man  fell  fast  asleep.    Dr.  Darwin.  s 

1  See  Tovmsend's  Element*  of  Therapeutics..  ^ 
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passes  out  of  the  pylorus,  or  right  orifice  of  the  stomachy 
the  fibres  of  which  relax  to  afford  it  a  passage ;  while  the 
grosser  and  less  altered  particles  remain  in  the  living  retort^ 
to  adopt  the  expression  of  the  Reverend  Mr.  Town  send, 
till  they,  acquire  a  sufficient  fluidity,  to  pass  into  the  in« 
testinal  canal.  As  the  digested  food  enters  the  duodenum  *, 
it  stimulates  the  common  duct  of  \hQ  gall  Madder  and  the 
liver,  and  from  a  law  in  the  animal  (Economy,  which  has 
given  the  highest  sensibility  to  the  nerves  at  the  mouths  of 
the  several  ducts,  w^iich,  by  a  sympathetic  communication, 
occasions  their  several  glands  either  to  secrete  or  pour  out 
a  greater  quantity  of  fluid,  the  chyme  receives  a  full  supply 
of  bile  t,  and  of  saliva,  secreted  from  the  pancreas  J ;  it 

*  Vide  the  Map  of  the  Viscera. 
t  The  liver  is  the  largest  gland  in  the  body,  of  a  dusky  red  colour,  im- 

mediately situated  under  the  vaulted. cavity  of  the  diaphragm^  or  midriff, 
chiefly  on  the  right  and  somewhat  on  the  left  above  the  stomachs 
Exteriorly,  or  anteriorly,  it  is  convex,  inwardly  it  is  concave  ;  very  thick 
in  its  superior  part,  and  thin  in  its  inferior.  The  upper  side  adheres  to  the 
diaphragm,  and  it  is  fixed  to  this,  and  the  sternum,  or  breast  bone,  by  a 
broad  ligament,  called  suspensorium..  It  is  also  tied  to  the  navel  by 
a  ligamentous  band,  called  teres,  which  is  the  umbilical  vein  of  the  ffEtal 
state  degenerated  into  a  ligament.  Both  these  bands  serve  to  suspend 
it,  while  lying  on  the  back,  from  bearing  too  much  on  the  subjacent 
cava,  or  otherwise  it  might  press  on  this  important  returning  vessel,  stop 
the  circulation,  and  put  a  pei'iod  to  life.  Dogs  and  cats,  and  other 
animals,  who  are  designed  for  leaping,  have  their  liver  divided  into 
many  distinct  lobules  which  prevent  a  too  great  concussion  of  this  viscus. 
Ours  is  divided  into  two  lobes,  of  which  the  right  is  considerably  the  largest. 

X  The  pancreas  is  a  large  gland,  which  lies  near  the  stomach,  and  dia- 
eharges  by  a  short  duct,  into  the  intestines,  a  liquor,  which  it  separates 
from  the  blood.  It  is  difficult  to  collect  any  quantity  of  this  juice,  because 
it  is  not  lodged  in  any  particular  receptacle,  but  flovi^s  from  the  gland  into 
the  intestines,  near  the  upper  orifice  of  the  stomach.  However  in  dogs 
this  has  been  executed  by  tying  a  bottle  near  the  duct  of  the  gland,  while 
the  animal  was  living,  by  which  a  quantity  of  the  juice  has  been  collected? 
and  found  in  appearance  to  resemble  the  saliva., 

Q2 
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jllso  intermingles  viith  mucus  frora  innumerable  exhalent 
arteries,  which  still  farther  aniraalizes  the  chyme. 

The  intestimil  canal*  is  five  times  as  long  as  the  body, 
and  forms  many  circumvolutions  in  the  cavity  of  the 

*  The  intestinal  canal  i&  usually  five  times  the  length  of  the  individual. 
It  is  curiously  convoluted  in  the  abdomen.  This  space  anatomists  have 
thouj^ht  fit  to  divide  into  6  portic7is. 

1st.  The  duodemini^  because  it  is  cominonly  reckoned  in  adults  to  be 
12  inches  lon^. — At  a  small  distance  from  where  the  stomach  joins- 
it,  the  commo7i  gall  duct  and  the  pancreatic  duct  open  into  it;  from 
the  one  it  receives  the  bile,  and  from  the  other  the  pancreatic 

juice. 
2d.  The  jejunum,  from  its  being-  in  general  found  empty,  on  account 

of  the  fluidity  of  the  chyme,  the  stimulus  of  this,  and  the  bile,  and 
the  prodigious  number  of  lacteals. 

3d.  The  iltum,  because  of  its  situation  near  the  pelvis,  where  the  bones 
projecting  like  the  wings  of  a  pheaton  are  called  Ilea. 

4th.  The  colon,  which  takes  an  arched  direction. 
5th,  The  C(£cum,  or  blind  gut,  a  pouch,  as  it  were,  of  the  colon,  about 

3  inches  long,  and  called  blind  from  its  being  out  of  the  direction 
of  the  passage  of  the  food.    Its  diameter  is  twice  as  lai'gc  as  that  of 
the  other  intestines.    It  has  an  appendix,  called  vermiformfWhosQ 
use  is  not  v;el]  ascertained,  which  floats  loose  in  the  abdomen,  and 
in  the  mackerel  there  may  be  seen  above  150  of  them. 

6th.  The  rectum,  or  straight  gut,  is  the  last,  and  at  its  termination  iff; 
surrounded  by  circular  muscular  Jibrcs,  called  the  sphincter  ani. 

The  three  first  are  termed  the  small  guts,  the  three  last  the  grdat.  In. 
ib.c  small  guts  thai: e  d^v'z  wnmevoxxs  plaits  to  detain  the  food,  and  allow  a 
-wider  surface  for  its  absorption.    These  are  larger,  and  far  more  numerous 
Jiear  the  stomach,  where  the  food  is  thinner,  then  they  are  towards  the 
coloTi.    At  the  entrance  of  the  ileum  into  the  colon,  there  are  two  very  large 
valves,  which  prevent  the  regress  of  the  faeces  into  the  ileum.    The  coecum 
and  colon,  besides  having  stronger  muscular  coats  than  the  small  intes- 

tines, are  furrashed  with  three  ligamentous  bands,  running  lengthwise  on 
tteir  outside,  dividing  their  surface  into  three  portions  nearly  equal.  - 
Though  these  appear  like  ligaments  externally,  they  are  m"ade  up  in  their 
inner  structure  of  true  muscular  fibres.    The  ligament-like  bands,  which 
in  the  c^cum  and  colon  are  collected  into  tiiree  portions,  are  spread  equally/ 
<nier  the  surface  of  the  rectum ;  a  wise  precaution  of  nature,,  that  no  part 
•f  it  may  be  weaker  than  anoth»r,  icst  it  sliQuld        way  in  the  efforts  of 
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abdomen,  which  it  traverses  from  right  to  left,  and  agaits 

from  left  to  right.  Thei  inner  coat  of  the  intestines,  b}' 
being  more  capacious  than  their  exterior  tunics,  occasions 
a  multitude  of  plaits^,  at  certain  regular  distances  from 
eacli  other,  and  these  become  less  and  less,  and  at  farther 
intervals  as  they  descend.  This  disposition  will  be  found 
to  afford  a  still  farther  proof  of  that  divine  wisdom,  which 
the  anatomist  and  physiologist  cannot  fail  to. observe  in 
all  their  pursuits;  for  if  the  intestinal  canal  was  much 
shorter  than  it  is  ;  and  if  its  inner  surface  was  smooth  and 
destitute  of  piaits ;  the  aliment  would  consequently  pass 

■  with  great  rapidity  to  its  termination,  and  suiFicient  time 
would  be  wanting  to  assimilate,  the  chyme,  and  for  the 
necessary  absorption  of  it  by  the  numerous  villi,  or  hair- 

like projections  which  terminate  m  lactealsX'  so  that  the 

egestion.  The  plaits  are  considerably  fewer  in  tlie  g;reat  guts.  They  have 
all  an  inner  membrane,  studded  with  an  infinite  numlDer  of  arteries,  or 
g'lands,  which  pour  out  to,  lubricating  fluid.  They  have  muscular  Jib  res 
both  circular  and  longitudinaL 

*  Called  by  anatomists  valvul(£  connlvenies. 
X  I  think  I  have  proved,  says  the  illustrious  Dr.  Hanter,  that  the  lym- 

phatic vessels  are  the  absorbing;  vessels,  all  over  the  body  j  that  they  are 
the  same  as  the  lacteals  ;  and  that  these  altogether,  with  the  thoracic  duct, 
constitute  one  great  and  general  system^  dispersed  through  the  whole  body 
for  absorption  ;  that  this  system  only  does  absorb ;  that  it  serves  to  take 
up,  and  conve)'^,  Vv'hatever  is^o  make,  or  to  he  agait}  ?nired  wit?t  the  hloo{\ 
from  the  intestinal  canal,  from  the  skin,  and  from  ail  the  internal  cavities 
and  surfaces  whatever.  In  our  times,  after  schools  of  anatomy  have  long 
flourished  in  all  the  civilized  nations  of  Europe,  and  when,  from  the  num- 

ber of  men  who  have  been  employed  in  such  researches,  it  might  have 
becii  imagined  that  discoveries  were  exhausted.  Providence  has  allowed 
rne  a  greater  share  of  that  sort  of  honour,  than  at  first  I  could  have  ex  J 
pected-.  My  discovery  of  the  absorbent  system  gains  credit  daily,  both 
at  home  and  abroad,  to  such  a  degree,  that  I  believe  we  may  now  say, 
that  it  is  almost  universally  adopted  :  and,  if  we  mistake  not,  in  a  proper 
timej  it'v/illbe  allowed  to  be  the  greatest  discovery^  both  in  physiology  and 
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body,  unless  constantly  replenished,  would  be  deprived  of 
the  supply  of  nutrition,  which  is  so  essential  to  life  and 
health  : — but  the  length  and  circumvolutions  of  the  intes- 

tines, the  inequality  of  their  internal  surface,  and  the 
course  of  the  aliment  through  them,  all  concur  to  perfect 
the  separation  of  the  chyle  from  the  faeces,  and  to  afford 
the  necessary  nourishment  to  the  body. 

SECTION  XXIX. 

OF  THE  GASTRIC  SOLVENT,  AND  THE  RELATIVE 
DIGESTIBILITY    OF  FOOD. 

In  serpents,  some  birds,  and  several  kinds  of  fish,  which 
swallow  whole  animals,  and  retain  them  long  in  their  sto- 

mach, digestion  seems  to  be  performed,  says  Cheselden,  by 

some  unknown  menstruum ;  for  we  frequent!^  find  in  their 
in  pathology,  that  anatomy  has  suggested,  since  the  diseovery  of  the  cir- 

culation of  the  blood. 
Having  ventured  to  throw  out,  continues  Dr.  Hunter,  so  bold  a  pro- 

position, that  my  reputation  may  not  suffer  through  want  of  a  little  reflec- 
tion upon  the  subject,  I  must  beg  leave  to  explain  my  opinion.  The  dis- 

covery of  a  duct  of  a  gland,  an  undescribed  muscle,  an  artery,  or  a  con- 
cealed vein>  all  such  discoveries  certainly  are  trifling,  when  compared 

with  the  introduction  of  a  -new  and  general  system,  which  is  interwoven 
with,  and  performs  a  peculiar  and  ivnpprtant  function  in  every  part  of  the 
body ;  so  important,  indeed,  that  it  was  necessary,  and  accordingly  has 
since  actually  been  found  out  in  brutes,  likewise  in  birds,  and  in  fish. 
Such  is  the  discovery  of  the  absokbent  system  :  and  every  person,  who  is 
really  an  anatomist,  or  physiologist,  will,  upon  a  little  reflection,  admit 
what  has  been  here  advanced  ;  and,  looking  over  the  whole  progress  of 
anatomy,  he  will  allow,  that  since  the  time  of  Aristotle  to  the  present  day, 
there  have  been  only  two  great  discoveries  with  regard  to  the  physiology  of 
our  bodies;  to  wit,  the  vascular  system,  and  the  absorbent  system, 
the  BRAIN  and  NERVOUS  system  having  been  long  before  known.  Vide 
Dr,  Hunter's  Second  Lecture. 
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stomachs  animals  so  totally  digested,  before  their  form 
is  destroyed,  that  their  very  bones  are  made  soft.  One  may 
indeed  draw  very  plausible  inferences  concerning  human 
digestion,  from  observation  on  other  species  of  animals, 
especially  from  birds  of  prey^  the  cat  and  dog,  which 
resemble  us  so  much  in  the  structure  of  the  stomach.  But 

analogical  arguments  are  probable  indeed,  but  not  conclu- 
sive. And  it  is  an  object  of  much  higher  importance  to 

attain  certainty  in  man  than  in  animals.  In  the  writings 
of  ancient  and  modern  physicians  no  topic  is  more  fre- 

quently discussed,  yet  there  is  little  else  beside  supposition: 
direct  experiments  upon  man  are  entirely  wanting,  and 
their  researches  are  illuminated  only  by  the  twilight  of 
conjecture,  and  supported  by  precarious  hypothesis.  Upon 
reflection,  says  Spallanzani,  it  appeared  that  direct  experi- 

ments might  be  made  on  man,  and  for  this  purpose  it  was 
necessary  to  swallow  tubes  full  of  various  vegetable  and 
animal  substances,  in  order  clearly  to  ascertain  the  changes 
they  undergo  in  the  stomach.  I  will  candidly  own,  says 
he,  that  the  experiment  gave  me  at  first  some  apprehen» 
sion.  The  histories  of  indigestible  substances  occasioning 
troublesome  symptoms,  and  being  vomited  up  after  a  con* 
siderable  time  *,  occurred  to  my  imagination.  I  also  re* 
collected  instances  where  such  bodies  had  stopped  in  th« 
alimentaiy  canal. 

Dr.  Coe,  in  his  Treatise  on  Biliary  Concretions,  give?  an 
instance  of  a  woman,  from  whose  rectum  was  extracted  a 
concretion,  the  nucleus  of  which  was  a  plum  stone.  In  the 
Edinburgh  Medical  Essays,  we  have  an  account  of  a  simi- 

lar fact.  In  the  Essays  and  Observations,  Physical  and 
Literary,  there  is  the  history  of  a  boy  who  had  three  stones 
extracted  from  the  rectum,  the  nuclei  of  which  were  the 

small  bones  of  sheep's  trotters.  In  the  Philosophical  Trans« 
*  Vide  Baron  Haller,  T,  G. 
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actions,  we  have  an  account  of  a  concretion  formed  upon 
a  plum-stone,  and  retained  in  the  blind  gut :  and  in  the 
London  Medical  Journal,  Mr.  Johnson  relates  the  case  of 
a  woman,  who  passed  a  bail  of  hardened  faeces,  weighing 
three  quarters  of  an  ounce,  the  nucleus  of  which  was  a 
plum-stone. 

Other  facts  however,  where  the  result  was  contrary,  and 
of  more  frequ  nt  occurrence,  gave  me  also  some  confidence. 
Thus  we  every  day  see  the  stones  of  cherries,  medlars, 
plums,  &c.  swallowed  and  voided  with  impunity.  This 
consideration  at  last  determined  me  to  make  the  trial  with 
as  great  caution  as  possible. 

I  swallowed,  in  the  morning  fasting,  a  linen  bag,  con- 
taining 52  i^rains  of  masticated  bread.  I  retained  the  purse 

23  hours  without  experiencing  the  smallest  inconvenience, 
and  then  voided  it  quite  empty.  The  string  used  for  sew- 

ing and  tying  it  was  entire,  nor  was  there  any  rent  in  the 
bag  itself.  The  fortunate  result  of  this  experiment  gava 
me  great  encouragement  to  undertake  others. 

From  vegetable  I  proceeded  to  awmal  substances.  In  a 
similar  bag  60  grains  of  boiled  veal  were  enclosed,  previ- 

ously masticated.  The  purse  was  voided  Jn  18  hours  and 
three  quarters,  and  the  flcbh  was  consumed.  Only  a  few 
fibres  remained,  and  these  were  void  of  succulency,  as  if 
they  had  been  set  under  a  press. 

My  next  experiments  were  made  to  see,  whetlier  diges- 
tion was  accomplished  or  aided  by  a  triturating  power  in 

the  stomach. 

Boerhaave,  neither  satisfied  with  the  system  of  digestion 
in  the  human  stomach  by  heat,  as  suggested  by  Galen, 
and  adopted  by  his  followers ;  nor  yet  better  pleased  with 
attributing  this  process  to  the  vital  energy  of  the  soul  resi- 

ding in  the  stomach,  as  conceived  by  the  fertile  imagination 
of  Van  Helmont ;  invented  a  system  of  his  own,  in  which 
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he  attributes  the  digestion  of  our  food  p3.rt\y  to  fermen- 
tation, but  principally  to  triture,  pressure,  and  powerful 

yuassation.  He  describes  the  folds  of  the  stomach  as 
grinding  the  more  solid  parts  of  the  aliment;  and,  to 
assist  in  this  process,  he  calls  in  the  aid  of  its  external 
coat,  with  the  diaphragm,  and  tlie  numerous  muscles  of 
the  abdomen.  Not  satisfied  with  these,  he  takes  into  his 
account  the  violent  pulsations  of  the  subjacent  aorta,  with 
the  vibrations  of  innumerable  surrounding  arteries,  which 
he  estimates  at  no  less  than  three  thousand  six  hundred 

pulsations  in  the  hour. 
This  distinguished  physician  reasoned  from  analogy, 

and  took  particular  notice  of  the  ostrich,  which  he  had 
observed  to  swallow  pieces  of  iron  and  of  glass,  evidently 
for  the  purpose  of  triture,  because  the  sound  of  grinding 
was  perceptible  to  those  who  listened. 

In  the  granivorous  birds  he  had  remarked,  beside  the 
crop,  furnished  with  salivary  glands  tp  mollify  their  food, 
a  gizzard,  or  second  stomach,  provided  with  strong  muscles 
to  triturate  the  grain  ;  and  the  avidity  with  which  they 
swallow  gravel  to  assist  the  operation  had  not  escaped  his 
notice.  Having  examined  the  structure  of  the  lobster,  he 
saw  at  the  mouth  of  the  stomach  a  curious  mechanism, 
three  teeth,  of  which  one  moved  by  a  strong  muscle,  tritu^; 
rates  the  food  against  the  other  twOc 

In  the  larger  craicfish  of  the  sea,  he  might  have  noticed 
a  structure  somewhat  different,  where  to  answer  the  same 

intentions,  instead  of  three  teeth,  we  observe  3.  pestle  sup- 
plied with  a  strong  muscle  and  placed  between  two  mor- 

tars. 

No  wonder,  then,  that  this  great  mechanic  on  the 
subject  of  digestion  had  mechanical  ideas. 

To  prove  that  digestion  in  the  human  stomach  is  not 
performed  by  triture,  I  was  under  the  necessity,  says  Spal« 
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lanzani,  of  swallowing  thin  tubes.  These  tubes  were 
voided  in  about  22  hours.  Among  the  tubes  employed  in 
these  experiments  I  procured  some  to  be  made  so  thin  that 
the  slightest  pressure  would  have  crushed  them  to  pieces, 
or  have  bent  in  their  edges-,  but  though  I  frequently  used 
them,  not  one  was  ever  broken,  nor  on  examination  could  I 
perceive  the  smallest  fissure. 

Having  thus  established  this  fundamental  proposition,  viz^ 
tJiat  digestion  is  produced  hy  the  gastric  fi^uid  independently 
of  trituration,  I  had  before  me,  says  he,  a  fine  field  for 
experiments,  which  could  not  fail  to  suggest  some  import- 

ant truths. 
Tlie  necessity  of  mastication  deserves  to  be  well  known. 

There  is,  perhaps,  no  person  who  has  not  some  time  or 
other  been  subject  to  indigestion  for  .want  of  having  chewed 

sufficiently  his  food.  I  took  two  pieces  from  a  pigeon's 
heart,  each  weighing  forty-five  grains,  and  having  chewed 
one  as  much  as  I  used  to  chew  my  food,  enclosed  them  in 
two  spheres,  and  swallowed  them  at  the  same  time.  Both 
these  tubes  happened  to  be  voided  at  the  same  time,  and 
then  I  saw  how  much  digestion  is  promoted  hy  mastication^ 
Of  the  masticated  flesh  there  remained  only  4  grains^ 
whereas  of  the  other  there  were  18  left.  This  was  confirmed 

two  other  experiments,  one  made  with  mutton,  the 
other  with  veal.  The  reason  of  this  is  obvious.  Not  to 
mention  the  saliva  which  moistens  and  attenuates  the 
food,  it  cannot  be  doubted,  that  when  it  is  reduced  to 
pieces  by  the  action  of  the  teeth,  the  gastric  juice  meets 
it  at  all  points,  and  therefore  the  more  speedily  dissolves 
it,  just  as  other  menstrua  dissolve  soonest  those  bodies  that 
have  been  previously  broken  into  fragments. 

I  now  wished^to  make  some  experiments  with  the  gas- 
tric fluid  out  of  the  body.  A  suiTicient  quantity  could  not 

be  obtained  hy  killing  birds,  and  other  animals,  and  it 
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became  necessary  to  invent  a  contrivance  for  obtaining  it 
from  them  alive.  Three  tubes  containing  spunge  were 
therefore  introduced  into  the  stomach  of  a  crow,  and  after 
four  hour?  these  were  vomited  up.  The  pieces  of  spunge 
being  saturated  with  the  fluids  of  that  cavity,  were  then 
taken  out  and  pressed  between  the  fingers.  These  afforded 
37  grains  of  gastric  liquor  of  a  transparent  yellow  colour, 
possessing  a  somewhat  bitter  and  saltish  taste. 

I  now  attempted,  says  the  Abbe,  to  pYoduce  artijicial 
digestion  with  the  gastric  juice  thus  obtained. 

It  was  January,  and  Fahrenheit's  thermometer,  placed 
near  the  vessel  used  for  the  experiment,  stood  at  42  and 
43  degrees.  Fox  greater  certainty  in  these  experiments,  I 
established  a  term  of  comparison,  by  employing  similar 
vessels,  containing  the  s^me  flesh,  infused  in  water,  I 
also  took  care,  upon  the  present  occasion,  that  the  flesh 
should  be  completely  immersed  in  their  respective  liquors, 
and  that  the  phials  should  be  closed  with  stopples.  For 
seven  days  the  jiesh  kept  in  the  gastric  juice,  and  in  water 
continued  the  same.  On  the  eighth  I  perceived,  says  Spal- 
lanzani,  a  slight  solution,  for  upon  agitating  both  liquors,, 
several  particles  separated  from  the  larger  mass,  and  fell 
down  to  the  bottom  of  the  phials.  No  further  progress 
was  afterwards  made,  and  the  gastric  fluid  did  not  seem  at 
all  more  efficacious  than  common  water ;  only  the  flesh  im- 

mersed in  the  former  in  a  surprising  manner  was  preserved 
from  putrefaction*  In  this  experiment  I  had  used  beef;  I 
verified  the  same  observation  upon  the  more  tender  flesh  of 
calves,  chickens,  and  pigeons  ;  the  temperature  of  air  was 

about  48  degrees  of  Fahrenheit*s  thermometer. — While  I 
was  making  these  experiments  in  the  natural  temperature 
of  the  air,  I  was  employed  about  others  of  a  like  nature  in 
a  ivarmer  medimn,  viz.  in  a  stove,  in  which  the  heat  varied 
from  79  degrees  to  80  of  heat.    And  now  the  effects  pro*. 
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duced  by  the  ga.<^tric  fluid,  greatly  diff^ed  from  those  pro^ 
diiced  by  water"^.  In  the  latter  the  flesh  began  to  be  a 
little  dissolved  in  two  days  ;  this  was  the  eflfect  of  incipient 

,  putrefaction  fronn  heat  and  moisture.  The  fcetid  smell 
continued  to  increase  during  the  foliowing  day,  and  in  a 
week  became  intolerable,  wiien  the  flesh  was  reduced  to  a 
nauseous  pulp.  In  the  gastric  juice  the  solution  was  more 
rapid,  and  exhibited  very  different  phcenomena;  twenty- 
five  hours  were  sufficient  to  decompose  the  flesh  contained  in 
it,  and  in  a  little  more  than  two  days  there  remained  only  a 
very  small  morsel  entire.  These  solutions  never  emitted  any 
had  smell ;  whence  it  is  evident,  that  they  did  not  arise 
from  incipient  putrefaction,  like  those  in  water,  but  from  a 
more  efficacious  and  a  different  menstruum,  viz.  the  gas^ 
trie  licpior. 

To  Edinburgh  there  came  by  accident  a  hussar,  a  man 
of  weak  understanding,  who  gained  a  miserable  livelihood 
by  swallowing  pebble-stones,  and  chewing  flints  f,  for  the 
amusement  of  the  common  people.  The  stomach  of  the 
stone-eater,  as  he  chose  to  style  himself,  was  so  much  dis- 

tended, that  he  was  able  to  swallow  a  great  number  oC 
pebble-stones  during  the  day ;  and  these  might  be  plainly 
felt,  and  be  chinked,  if  you  pressed  forcibly  with  your  hand 
below  the  short  ribs  on  the  ief^  side. 

*  This  shews  how  much  digestiwn  depends  upon  animal  Tieat,  and  as 
this  arises  from  the  oxygenation  of  the  Hood,  the  relationships  are  con- 

catenated. Vide  Sect.  XXX.  on  the  balance  between  digestion  and  the 
oxygenation  of  the  blood. 

f  His  front  teeth  were  filed  down,  and  he  had  the  art  of  splittins:  into 
-pieces flint  stones,  by  striking  them  with  his  fore-teeth  in  a  particular  di- 

rection, just  as  they  fashion  flints  for  guns.  These  pieces  he  would  shew 
to  his  astonished  visitants,  put  them  under  his  tongue,  and  pretending  to 
have  swallowed  them,  he  would  then  proceed  actually  to  gulp  down  some 
smooth  pebble-stones,  >Yhich  he  took  care  to  ha^e  by  him  on  the  table. 
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Dr.  Stevens  tried  many  eKperiments  similar  to  those 
above  related,  with  this  man,  who  swallowed  silver  spheres, 
which  were  perforated  so  fine  as  hardly  to  admit  a  needle 
into  each  opening,  and  he  always  found  the  food  that  he 
inclosed  in  these  bodies  dissolved.  He  next  turned  his 
attention  to  the  different  degrees  of  solubility ;  or,  as  it 
was  formerly  called,  to  the  hard  or  easy  digestion  of  dif- 

ferent stihstances,  and  the  result  of  his  experiments  are 
equally  curious  as  important 

Having  procured  a  whelp  five  months  old,  it  was  kept 
fasting  sixteen  hours,  and  four  of  the  globes,  as  used  in  the 
foregoing  experiments,  each  containing  a  like  quaYitity  of 
Ibod,  were  forced  into  its  stomach.  The  substances  had 
been  previously  cooked,  and  weighed  each  J.0  grains* 
Seven  hours  afterwards  the- animal  was  killed,  and  the 
globes  were  taken  out  of  the  stomach  ;  when  the  beef  was 
found  to  have  lost  10^  grains,  the  mutton  6  grains,  the 
potatoe  5  grains,  the  fowl  4  grains,  and  the  parsnep  0, 

To  another  dog  that  had  fasted  twelve  hours  I  gave, 
says  he,  16  grains  of  roasted  beef,  in  a  second  sphere  the 
same  quantity  of  veal,  in  a  third  only  fat,  and  in  a  fourth 
wheaten. bread.  In  ten  hours  the  animal  was  killed  and 

opened,  and  the  tubes  were  taken  out  of  its  stomacli.  The 
beef  and  bread  were  quite  dissolved;  thez?ea/had  lost  only 
t^n  grains,  and  the  fat  8  §  grains. 

As  in  the  last  experiment  the  veal  was  not  so  soon  dis- 

solved -as  the  beef,  I  began,  says  he,  to  suspect  that  the  flesh 
of  young  animals  in  general  is  less  easy  to  digest  than  that 
of  old  .  ones,  I  therefore  took  care  to  repeat  the  ex peri« 
ment  with  lamb  and  mutton,  which  were  put  in  equal 
quantities  into  two  tubes.  The  result  was  as  before.  In 
seven  hours  the  mutton  was  quite  dissolved,  whereas  the 
lamb  had  lost  only  10  grains. 

Having  kept  a  dog  fasting  eighteen  hours,  that  his  sto» 
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rnach  might  be  free  from  the  remains  of  food,  I  killed  it, 
and  collected  about  half  an  ounce  of  pure  gastric  fluid, 
which  was  put  in  separate  phials.  I  then  made  trial  of 
mutton,  veal,  lamb,  chicken,  and  other  animal  ?Lnd  vegetable 
substances,  and  imitating  the  heat  of  the  stomach,  they 
were  all  readily  dissolved ;  but  the  time  requisite  for  the 
completion  of  this  process  was  different,  and  answered 

exactly  to  the  results  of  the  preceding  experiments*. 
Mr.  Belcher  happening  to  dine  at  a  callico  printer's, 

was  surprised  to  find  the  bones  of  the  pork  at  table  of  a 
very  red  appearance.    They  had  eat  madder.    This  emi- 

nent surgeon  mixed  that  substance  with  difTerent  foods, 

and  gave  it  to  fowls,  and  other  animals,  and  a  similai* 
change  of  colour  in  all  the  bones,  and  even  in  the  teeth, 
took  place :  but,  after  a  certain  time,  if  these  were  fed  on 
food  containing  no  madder,  the  bones  regained  their  natu- 

ral appearance.    To  prove  that  the  different  parts  of  the 
body  are  renewed,  John  Hunter  fed  two  ducks,  the  one 
with  barley,  the  other  with  sprats,  for  about  a  month,  and 
killed  both  at  the  s^ime  time.    When  they  were  dressed 
and  served  at  his  table,  that  fed  wdiolly  with  sprats  was 
hardly  eatable,  it  tasted  so  strongly  of  fish-    These  facts 
prove,  that  our  fabric  is  ever  being  pulled  to  pieces  and 
renewed  ;  that  the  matter  is  continually  changed,  though 
the  same  identity  remains!  They  also  prove  that  our  body 
may  be  composed  of  parts  unassimilated,  though  changed 
by  the  wonder-working  powers  of  the  body  from  inani- 

mate to  animate  matter  ! 

*  We  are  apt  to  imagine,  that  hard  substances  are  more  difficultly  dis- 
solved than  soft ;  but  a  little  attention  shews  us  that  the  menstruum  being' 

adapted  to  the  subject,  hardness  has  nothing  to  do  in  if :  oil  of  vitriol  dis- 
solves steel,  and  yet  does  not  touch  wax,  and  oil  dissolves  wax,  and  does 

not  touch  iron;  and  so  in  a  thousand  instances.  Nurses  call  lamh  harm- 
less, only  from  the  nature  of  the  animaL— Dr.  Shebbearf;., 
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The  husk  of  the  seeds  of  plants  appears  to  be  indiges- 
tible in  its  natural  state ;  whether  this  arises,  says  the 

celebrated  John  Hunter,  from  the  nature  of  the  husk  itself,, 

or  from  its  compactness^ ,  I  am  not  certain,  but  am  inclined 
to  suppose  the  last ;  as  we  fmd  the  cocoa,  which  is  only  a 
husk,  to  be  digestible,  when  ground  to  a  powder  and  well 
boiled.  We  know,  likewise,  that  cuticle,  horn,  and  bone, 
although  animal  substances,  are  not  affected,  in  the  first 
instance,  by  the  gastric  juice ;  yet  if  reduced  in  Papius 
digester t  to  a  jelly,  tliat  jelly  can  be  acted  upon  in  the 
stomach ;  we  must  therefore  suppose  that  a  certain  natural 
degree  of  solidity  in  animal  and  vegetable  substances  ren* 
der  them  indigestible.  This  compactness  in  the  husk  seems 
to  be  intended  to  preserve,  while  under  ground,  the  fari« 
iiaceous  part  of  the  seed,  in  which  the  living  principle  is 
placed  ;  the  husk  having  probably  no  other  power  of  resist- 

ing putrefacation  than  what  arises  from  its  texture.  Of 
twenty-five  ripe  grapes,  which  Spallanzani  swallowed,  by 
way  of  experiment,  eighteen-  were  voided  entire,  of  the 

*  This  doubt,  the  author  of  the  present  work  v/ould  have  answered 
liimself  by  experiment,  but  having;  himself  felt  the  tortures  of  pain,  he 
Gould  not  bear  to  inflict  death  on  any  animal  incapable  of  doing  him  an 
injury  from  its  nature,  unless  where  the  importance  of  the  subject  had 
justified,  or  rather  had  demanded,  the  cruelty. 

f  The  advantage  of  Papin's  digester  is  to  give  boiling-  water  a  greater 
heat  than  it  is  capable  of  naturally  having.  To  do  this,  the  vapour  must  not 
be  suffered  to  escape.  The  lid  is  so  contrived  as  to  open  inwards,  that  the 
steam  may  not  force  its  way  out.  There  is  a  stopple,  however,  on  the  lid, 
to  which  is  fixed  the  arm  of  a  lever,  suspended  on  a  balance.  Weights 
are  applied  at  the  end  nearest  the  stopple.  Now  when  the  water  within 
is  so  very  much  heated,  that  the  steam  luill  force  open  the  stopple,  and  so 
raise  up  thQ  arm  of  the  lever  ;  by  knowing  what  weight  is  suspended,  we 
can  determine  exactly  the  degree  of  heat.  Vide  what  was  before  said  on 
tne  cooling  effects  of  evaporation,  or  the  quantity  of  caloric  that  escape* 
when  water  is  aerialized  or  comxrted  into  steam. 
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other  seven  the  sJdns  only  appeared.  He  made  the  same 
experiments  with  cherries,  and  currants,  as  well  ripe  as 
unripe,  and  by  far  the  greater  number  were  voided  entire. 
Although  most  husks  are  not  capable  of  being  dissolved  in 
the  gastric  juice,  they  generally  allow  of  transudation  :  and 
that  the  seed  is  in  some  degree  affected,  is  known  by  its 
swelling  in  the  stomach ;  yet  it  can  only  admit  by  that 

^  means  a  certain  portion  of  the  gastric  juice,  and  that  not 
sufficient  to  convert  it  into  chyle  ;  therefore  we  see  grain 
when  swallowed  whole,  unless  in  birds,  whose  gizzards 
s&rve  them- as  our  teeth,  to  grind  or  divide  the  grain,  pass 
entire,  though  much  swelled ;  and  even  the  kernels  of 
some  nuts,  as  Spanish  cliesnutSy  are  not  digestible  when 
eaten  raw. 

But  not  only  very  compact  substances  are  difficult  of 
digestion,  but  also  those  that  arejiuid  are  so  likewise  :  and 
w^may  observe,  that  Nature  has  given  us  very  few  fluids 
as  articles  of  food,  and  to  render  the  few  ̂ tter  for  the 
digestive  powers,  a  coagulating  principle  is  provided  to 
give  them  some  degree  of  solidity*. 

SECTION  XXX. 

ON   THE  BALANCE  BETWIXT    DIGESTION    AND  THE 
OXYGENATION  OF  THE  BLOOD. 

It  is  impossible,  says  the  author  of  the  Medical  Spec^ 
tutor,  indeed,  to  peruse  the  following  extract  from  a  late 

*  All  milk  turnff  in  the  stomach  into  curds  and  whey.  The  property 
of  calves  rennet  is  well  known.  When  too  much  acidity  prevails  in  the 
stomach,  a  little  magnesia  corrects  it,  and  prevents  the  curd  from  beinjg 
too  hard^  and  consequently  difficult  of  digestion.  It  is  often  proper  to 
dilute  milkj  in  order  that  the  coagula.  may  be  broken  into  very  small 
fragments. 
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publication  of  Dr.  Beddoes  without  feeling  the  warmest 
approbation,  and  the  naost  anxious  desire  to  co-operate 
with  him  and  Drs.  Darwin,  Ewart,  Thornton,  and  those 
other  physicians  whose  letters  he  has  published,  in  their 
laudable  attempts  to  render  the  pneumatic  chemistry 
useful  to  mankind, — These,  I  am  well  persuaded,  must  be 
the  sentiments  of  every  medical  man,  who  possesses  a  ray 
of  true  science ;  and  to  me^  it  is  particularly  pleasing^ 
because  I  also  have  many  years  ago  ent>ertained  an  opinion 

nearly  similar.    "  A  firm  persuasion/'  says  Dr.  Beddoes, 
"  had  long  settled  on  ray  mind,  that  the  system  might  he  as 
"  powerfully  and  as  variously  effected  by  means  of  the  lungs 
"  as  of  the  stomach.    And  the  more  knowledge  we  have  ac- 
"  quired  of  the  ̂   properties  of  elastic  fluids,  the  more  has 
"  this  7ny  opinion  been  confirmed.    Of  all  the  functions^ 
*'  RESPIRATION  IS,  I  think ^  the  best  understood;  audit 
"  will  also  be  found  in  philosophic  and  cautious  hands  to  be 
"  the  most  easily  managed.    It  is  impossible"  adds  Dr. 
Beddoes,     ?iow  to  doubt,  that  we  are  nourished  by  the 
"  lungs  as  truly,  as  by  the  stomach ;  and  that  what  we  take 

in  at  the  former  entrance  becomes,  like  our  food,  a  part 

"  of  the  substance  of  our  solids  as  well  as  our  fluids, — By 
"  the  lungs  we  can  also  introduce  effectual  alteratives  of  the 
"  blood,  and  by  consequence  act  on  all  the  parts  nourished 
"  by  the  blood.    For  some  time,'' adds  this  illustrious  phi- 

losopher, "I  breathed  oxygen  air,  with  a  certain  portion 
"  of  atmospheric  air,  and  I  felt  at  the  time  of  inspiration, 
"  that  agreeable  glow  and  lightness  of  the  chesty  which  has 
^*  been  described  by  Dr.  Priestley  and  others.    In  a  very 
"  slwrt  time  I  perceived  a  genial  imrmth,  and  a  greater 
"  flow  of  spirits  than  usual,  and  by  degrees  my  complexion 
"  from  an  uniform  brown  became  fairer  and  someichat  florid; 
"  I  perceived  also  a  carnation  tint  at  the  ends  of  m,y  fingers^ 
"  and  my  lips  became  of  a  bright  red,    I  even  think  it  pro- 
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"  hable  that  oxygen,  or  vital  air,  which,  by  uniting 
with  the  blood,  creates  such  a  beautiful  colour  to  the  com" 

"  plexion,  tnay  supersede  all  other  cosmetics ;  one  decisive 
"  advantage  it  loill  certainly  have  over  them  all,  for  while  it 
"  improves  the  looks,  it  will,  if  rightly  administered, 
"  amend  the  health  also*"  This  experiment  points  out, 
in  the  strongest  point  of  view,  that  oxygen  or  vital  air, 
by  blending  with  the  blood,  becomes  one  of  the  con- 

stituent PRINCIPLES  of  the  body. 
I  have  had,  says  the  celebrated  Spanish  traveller  the 

Rev.  Mr.  Townsend,  frequent  opportunities  of  remarking 
a  beautiful  balance  betwixt  respiration  and  diges- 
tion. 

During  a  putrid  fever  which  attacked  him  last  summer, 
it  was  too  evident  to  escape  the  observation  even  of  his 
nurses.  When  the  stomach  ivas  oppressed,  respiration 
laboured ;  and  ichen  the  lungs  were  plentifully  supplied 
with  vital  air,  the  breathing  became  easy,  and  the  super- 

abundant quantity  of  food  icas  no  longer  a  burthen. 

Mr  Townsend's  words  aref,  "  whenever  the  air  of  my 
bed-chamber  was  artificially  oxygenated,  as  my  physician 
Dr.  Thornton  often  witnessed,  my  respiration  was  plea- 

*^  sant,  my  oppression  at  my  chest  relieved,  and  I  was  ena- 
*'  bled  to  breathe  freely  through  the  nostrils  ivithout  the 

assistance  of  ?ny  mouth,  which  I  could  not  do  before  the 
"  room  teas  oxygenated.    At  the  same  time  I  am  con- 
"  vinced  that  my  appetite  was  greatly  increased,  and  my 
"  digestion  considerably  quickened^ 

The  celebrated  Dr.  Ingenhousz  observes,  that  the  air  at 
Vienna  contains  more  oxygen  than  in  the  low  country  of 

*  From  Dr.  Beddoes's  Letter  to  Dr.  Darwin,  on  the  New  Method  cjf 
curing  Pulmonary  Disorders. 

Vide  Elements  of  Therapeutics. 
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Holland  ;  hence  the  increase  of  appetite  of  those  who  g9 
from  Holland  to  Vienna,  and  the  reverse  effect  with  travel- 

lers to  Holland. 
When  Dr.  Beddoes  inhaled  the  vital  air,  his  appetite 

was  so  far  increased,  that  he  says,  "that  although  before 
"  he  could  eat  only  a  certain  quantity  and  was  full,  he 
"  now  eat  double  that  quantity,  and  yet  did  not  feel  him- 
**  self  satiated." 

Every  one  must  have  experienced  the  difference  of  appe- 
tite after  walking  in  a  clear  air,  or  when  staying  at  home. 

Certain  foods  increase  the  attractive  power  of  blood  for 
oxygen.  Dr.  Withering,  writing  to  Dr.  Beddoes,  says,  the 
experiments  you  wish  for  have  been  in  part  made.  The 
late  ingenious  Mr.  Spalding,  who  did  so  much  in  improv- 

ing and  using  the  diving-bell,  and  had  practised  with  the 
greatest  success  for  many  years,  was  a  man  of  nice  obser- 

vation, and  had  he  not  fallen  a  sacrifice  to  the  negligence  of 
drunken  attendants*,  would  have  thrown  much  additional 
light  upon  more  than  one  branch  of  science.  He  particu- 

larly informed  me,  "  that  when  he  had  eaten  animal  food, 
**  or  drank  fermented  liquors,  he  consumed  the  air  in  the 
•*  bell  much  faster  than  when  he  lived  upon  vegetable  food 
"  and  drank  only  water T    Many  repeated  trials  had  so 

*  Mr.  Spalding  twice  went  down,  accompanied  by  a  youn^  man,  who 
was  educated  by  him,  to  view  the  wreck  of  the  Imperial  East-Indiaman 
on  the  coast  of  Ireland.  On  descending  the  third  time,  in  June  1783,  they 
remained  above  an  hour  under  water,  and  had  barrels  of  air  sent  down  to 
them,  but  not  sufficient  for  their  wants,  probably  from  the  drunkenness 
of  their  attendants,  hence  they  were  both  found  dead  in  the  bell.  This 
tmhappy  event,  says  the  celebrated  Dr.  Darwin,  may  for  a  time  check 
the  ardour  of  adventurers  in  traversing-  the  bottom  of  the  ocean,  but 
it  is  probable  in  another  half  century  it  rnay  be  as  safe  to  travel  under 
the  ocean,  as  over  it,  since  Dr.  Priestley's  discovery  of  procuring'  vital  air 
ia  the  greatest  abimdaiJice  from  the  calces  of  metals,  as  v/eil  as  uitre. 

R  2 
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convinced  him  of  this,  that  he  constantly  abstained  fronl 
the  former  diet  whilst  engaged  in  diving. 
We  nov\^  see  the  reason  why  men  who  are  oppressed 

with  food,  more  especially  animal  food,  pant ;  and  why  in 
a  close  l  oom,  where  they  are  conhned  within  the  curtains 
of  a  bed,  where  the  air  is  vitiated  by  passing  frequently 
through  their  lungs,  they  open  their  mouths  wide  to  breathe, 
and  therefore  why  they  snore, 

I  have  often  had  opportunity  to  converse  with  miners 
in  Cornwall,  Mr.  Townsend  relates,  who  had  been  almost 
deprived  of  life  by  breathing  a  mephitic  air,  and  have  been 
informed  by  them,  that  on  reviving  the}^  have  constantly 
been  seized  with  nausea,  and  that  commonly  the  stomach 
has  rejected  its  contents  quite  crude. 

Whenever  the  imperfect  tribe  of  animals,  or  such  as 
sleep  out  the  winter,  are  exposed  to  a  cold  so  great  as,  in  a 
great  measure,  to  rob  them  of  their  inbred  heat,  their  pow- 

ers of  motion  are  proportionably  diminished,  and  as  they 
cannot  have,  at  that  season,  a  very  copious  generation  of 
caloric,  but  only  enough  to  keep  up  the  spark  of  life  (their 
animal  oil,  which  is  composed  of  principles  attractive  of 
oxygen,  being  sufficient  for  that  purpose),  they  lose  all  the 
power  of  digestion. 

At  Bellisle,  in  the  beginning  of  the  winter  1761,  I  con- 
veyed, says  John  Hunter,  worms,  and  pieces  of  meat,  down 

the  throats  of  lizards  when  they  were  going  into  winter 
quarters,  keeping  them  afterwards  in  a  cool  place.  Oil 
opening  them  at  different  periods,  I  always  found  the  sub-, 
stances  which  I  had  introduced  entire,  and  without  a;?.?/ 
the  least  alteration. 

A  hedge-hog,  while  the  heat  of  the  body  was  at  30  de- 
grees, had  neither  desire  for  food  nox  power  digesting  it  ; 

but  when  by  artificial  means  it  was  increased  to  do  degrees, 
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the  animal  seized  a  toad  which  happened  to  be  in  the  room ; 
and  upon  being  offered  some  bread  and  milk,  it  immedi- 

ately eat  it.  The  heat  roused  up  the  actions  of  the  ani- 
mal (Economy  ;  the  breathing  became  quickened  ;  and  the 

blood,  having  imbibed  a  greater  quantity  of  oxygen  air, 
containing  latent  fire,  to  be  extricated  by  the  principles 
separated  by  the  stomach ;  hence  the  immediate  call  on 
the  digestive  powers  of  that  organ. 

SECTIOISr  XXXI. 

ON  FOOD. 

1.     OP    THE  FOOD  PROPER  FOR  CHILDREN, 

Nature  not  only  points  out  the  food  fit  for  infancy, 
but  also  kindly  prepares  it.  When  the  babe,  soon  after  it 

is  born  in  this  cold  world,  is  applied  to  its  mother's  bosom, 
its  sense  of  perceiving  warmth  is  first  agreeably  affected  ; 
next  its  sense  of  smell  *  is  delighted  with  the  odour  of  the 
milk ;  then  its  taste  is  gratified  by  the  flavour  of  it ;  after- 

wards the  appetites  of  hunger  and  of  thirst  afford  pleasure 
by  the  possession  of  their  objects,  and  by  the  subsequent 
digestion  of  the  aliment ;  and  lastly,  the  sense  of  touch  is 

^  Any  one  may  observe  this  when  very  young  infants  are  about  to  suck  j 
fpr  at  those  early  periods  of  lif?;,  the  perfume  of  the  milk  affects  the  orghvi 
of  smell,  much  more  powerfully  than  after  the  repeated  habits  of  smeji?  .  ; 
has  enured  to  odours  of  common  strength,  and  the  lacrymal  sack  em 
itself  into  the  nostrils,  and  an  increase  of  tea,rs  is  poured  into  the 
And  in  our  adult  years,  the  stronger  smells,  though  they  are  al  th  - 
time  agreeable  to  us,  as  of  volatile  spirits,  continue  to  produce  an  iri'  .    -  l 
secretion  of  tears. — Dr.  Darwin. 

A  calf  discovers  its  mother  by  its  sense  of  smell ;  and  each 
peculiar  teat  to  which  it  always  goes.    What  is  very  remcirka'^ 
lamb  dies,  to  make  the  ewe  take  to  another  lamb,  it  must  bo  -  o  /o-  1 
9.  few  days  with  the  fleece  of  the  dead  one. 
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delighted  by  the  softness  and  smoothness  of  the  milky 
fountain,  which  the  innocent  embraces  with  its  liands, 
presses  with  its  lips,  and  watches  with  its  eyes.  Satisfied, 
it  smiles  at  the  enjoyment  of  such  a  variety  of  pleasures. 
It  feels  an  animal  attmction,  which  is  love ;  a  sensation, 
when  the  object  is  present,  a  desire,  when  it  is  absent ; 
VA'hich  constitutes  the  purest  source  of  human  felicity, 
the  cordial  drop  in  the  otherwise  vapid  cup  of  life,  and 
which  overpays  the  fond  mother  for  all  her  solicitudes 
and  care. 

It  appears  from  the  annual  registers  of  the  dead,  that 
almost  one  half  of  the  children  born  in  Great  Britain  of 
great  families  die  in  their  infancy.  To  many,  indeed,  this 
may  appear  a  natural  evil ;  but  oYi  due  examination^  it  will 
be  found  to  be  one  of  our  own  creating.  Were  the  deaths 
of  infants  a  natural  evil,  other  animals  would-be  as  liable 
to  die  young  as  man,  but  this  we  find,  is  by  no  means  the 
case. 

A  mother  who  abandons  the  fruit  of  her  womb,  as  soon 
as  it  is  born,  to  the  sole  care  of  a  hireling,  hardly  deserves 
that  tender  appellation.  Nothing  can  be  so  preposterous 
as  a  mother  who  thinks  it  below  her  to  take  care  of  her  own 
child.  If  we  search  nature  throughout,  we  cannot  find  a 
parallel  to  this.  Every  other  animal  is  the  nurse  of  its 
own  offspring,  and  the}^  thrive  accordingly.  Were  the 
brutes  to  bring  up  their  young  by  proxy ^  they  would  share 
the  same  fate  with  those  of  the  human  species. 

Connubial  fair !  whom  no  fond  transport  warms 
To  lull  your  infant  in  maternal  arms  ; 
Who,  hless'd  in  vain  with  tumid  bosom,  hear 
His  tender  wailing  with  unfeeling  ear ; 
The  soothing  kisff  and  milky  rill  deny 
To  the  sweet  pouting  lip,  and  glistening  eye  !  — 
Ah !  what  avails  the  cradle's  damask  roof. 
The  eider  bo'.iter^^  and  ertibroider'd  woof !— 
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Oft  hears  the  gilded  coach,  unpity'd  'plains. 
And  many  a  tear  the  tassel'd  cushion  stains  I 
No  voice  so  sweet  attunes  Ms  cares  to  rest. 
So  soft  no  pillow,  as  his  mother's  hreast  I  — 

Darwin. 

A  child,  soon  after  the  birth,  shews  an  inclination  to 
suck ;  and  there  is  no  reason  why  it  should  not  be  gratified. 

It  is  true,  the  mother's  milk  does  not  always  come  imme- 
diately after  the  birth ;  but  this  is  the  way  to  bring  it*  : 

besides,  the  first  milk  that  the  child  can  squeeze  out  of 
the  breast  answers  the  purpose  of  cleansing,  better  than 

all  the  drug's  in  the  apothecary's  shop,  and  at  the  same 
time  prevents  inflamrnations  of  the  breast,  fevers,  and 
other  dangerous  diseases,  from  the  suppression  of  this 
natural  secretion.  It  is  strange  how  people  came  to  think 
that  the  first  thing  given  to  a  child  should  be  drugs.  This 
is  beginning  with  medicjne  by  times,  and  no  wonder  that 
they  generally  end  with  it.  It  sometimes  happens,  indeed, 
that  a  child  does  not  discharge  the  meconium  so  soon  as 
might  be  wished  ;  this  has  induced  physicians,  in  such 
cases,  to  give  something  of  an  opening  nature  to  cleanse 
the  first  passages.    Midwives  have  improved  upon  this 

*  An  infant,  although  for  some  time  it  has  n^f  great  need  for  food,  yet 
doubtless  ought  to  be  laid  to  the  breast,  as  soon  as  the  mother  may,  by 
sleep  or  otherwise,  be  sufficiently  refreshed  to  undergo  the  little  fatigue 
that  an  attempt  to  suckle  may  occasion.  This  method,  however  unusual 
with  some,  is  most  agreeable  to  nature.  By  means  of  putting  the  child 
early  to  the  breast,  especially  the  first  time  of  suckling,  the  nipple  will  be 
formed,  and  the  miik  gradually  brought  on.  Hence  much  pain,  and  its 
consequences,  will  be  prevented,  as  well  as  the  frequency  of  sore  nipples, 
which,  in  a  first  lying-in,  have  been  wont  to  occasion  no  small  inconveni- 

ence. To  teach  the  child  how  to  suck,  a  little  milk  and  water,  sweetened 
with  white  sugar,  may  be  given  it  at  the  end  of  a  tea-spoon,  which  the  in- 

nocent will  clasp  in  its  mouth  ;  or  a  finger  wetted  w  ith  it  may  be  frequent- 
ly put  between  its  gums.  ^Dr.  ARMSfKONO,  Physician  to  the  British 

Lying-in  Hospital. 
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hint,  and  never  fail  to  give  syrups,  oils,  &c.  kc,  whether 
they  be  necessary  or  not  Cramming  an  infant  with  such 

indigestible  stuff",  as  soon  as  it  is  born,  can  hardly  fi^il  to 
jnake  it  sick,  and  bring  on  a  real  occasion  for  medicines. 

Almost  as  soon  as  the  babe  is  born  the  officious  nurse, 
knowing  what  is  comfortable  to  herself,  imagines  that  what 
is  goad  for  her,  and  her  mistress,  cannot  be  bad  for  the 
poor  infant.  This  naturally  suggests  the  idea  of  cordial^* 
Accordingly  wine  is  universally  mixed  by  nurses  with  the 

first  food  of  children,  or  Dalby's  carminative  is  adminis- 
tered. Nothing  can  be  more  fallacious  than  this  mode  of 

reasoning,  or  more  hurtful  than  the  conduct  founded  on  it. 
Children  need  very  little  food  for  some  time  after  their 
birth,  and  what  they  receive  should  be  light  and  of  a 

coolmL''  quality;  a  small  quantity  of  wine  hurries  on  the 
respiration,  and  consequently  the  circulation,  which  nature 

for  wise  purposes  has  made  already  very  rapid'*. 
If  the  mother  or  the  nurse  has  enough  of  milk,  the 

child  will  need  no  other  food.  Milk  itself  is  produced 
from  food  taken  in  by  the  mother.  It  is  in  her  stomach 
that  thealirnent  is  dissolved,  or  digested,  which  by  a  com- 

bination of  powers  in  the  chylopoieiic  viscera,  or  parts 
preparing  the  chyle,  is  so  far  animalized  f  as  to  be  converted 

*  In  a  new  horn  infant  the  pulse  is  about  13,4  in  a  minute,  in  middle  age 
from  60  to  80,  and  in  extreme  old  age  from  50  to  24. — Dr.  Adair. 

■f  We  may  observe  the  ken  hunting  after  worms  and  little  insects  for  its- 
young  ;  and  poulterers  follow  without  the  bias  of  theory  the  same  method 
of  rearing;  them.  Reaumur  gave  several  ducks,  the  one  animal^  and  the 
other  vegetable  food,  and  having  killed  them,  he  found  the  animal  sub- 

stances always- sooner:  digested  than  the  grain.  Thus  then  it  seems,  that 
ANIMAL  FOOD  is  much  easier  digested  and  transmuted  in  children  into  ani- 

mal suhstanccy  by  the  powers  of  digestion,  than  the  vegetable ;  and  this 
plainly  appears,  if  you  begin  from  the  first  moment  of  the  fcEtus  increasing 
in  the  womb,  where,  till  its  coming  into  light,  it  is  formed  entirely  of  zuxr 
sial  substance. 
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into  a  khid  of  white  blood.  Hence  it  is  very  apparent,  x 
that  previous  to  an  infant  having  acquired  strength  enough 
to  convert  soUd  food  into  bland  and  wholesome  chyle,  and 
while  the  fibres  of  the  stomach  and  intestines  are  peculi- 

arly irritable,  the  parent,  by  a  wise  substitution  in  nature, 
has  previously  accomplished  this  work  for  the  infant  she  is 
about  to  nourish. 

After  the  second  or  third  month,  it  may  then  be  proper 
to  give  the  child,  once  or  twice  a  day,  a  little  of  some  other 
food*.  This  will  ease  the  mother,  will  accustom  the  child 
by  degrees  to  take  food,  and  will  render  after  weaning  both 
less  difficult  and  less  dangerous.  Nature  abhors  all  sudden 
transitions.  For  this  purpose,  the  food  of  children  ought 
not  only  to  be  simple,  but  to  resemble,  as  nearly  as  possible, 
the  properties  of  milk.  Indeed  milk  should  make  a  prin- 

cipal part  of  their  food,  not  only  before  they  are  weaned, 
but  for  a  long  time  after. 

Bread  may  be  given  to  a  child  as  soon  as  it  shews  an 
inclination  to  chew.  The  very  chewing  of  bread  will 
promote  the  cutting  of  the  teeth,  and  the  discharge  of 
saliva.  Children  discover  an  early  inclination  to  chew 
whatever  is  put  into  their  hands.  Parents  observe  the 
inclination,  but  know  not  how  to  apply  the  remedy.  Instead 
of  giving  to  the  child  something  which  may  at  once  exer- 

cise its  gums  and  afford  it  nourishment,  they  commonly 
put  into  its  hands  a  piece  of  hard  metal,  or  impenetrable 
coral.  A  crust  of  bread,  or  a  piece  of  stick  liquorice,  is 
the  best  suck-thumb.  It  not  only  answers  the  purpose 
better  than  any  thing  else,  but  has  the  additional  proper- 

ties of  nourishing  the  child,  and  carrying  the  saliva  down 
the  stomach,  which  is  a  great  promoter  of  digestion, 

*  As  soft  biscuit  or  crust  ofhread,  which  are  easier  digested  than  crumb, 
yi'iX\\  milk  and  -water. 
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It  is  soon  enough  to  allow  children  animal  food,  when 
they  have  got  teeth  to  tear  it  Then  we  should  remember 
that  their  pulse  is  usually  at  130,  and  from  the  observation 
of  Mr*  Townsend  and  others,  the  puise  is  quickened  by 
afiimal  food,  and  the  same  is  not  observed,  when  we  have 

been  eating  only  vegetables*.  We  should  then  employ  a 
plentiful  mixture  of  vegetable  with  their  animal  foojJ, 
which,  as  the  proper  food  of  manhood,  the  formauon  of 
his  teeth  f  naturally  points  out  to  the  physiologists,  and 
the  experience  of  ages  has  proved  to  be  the  most  conducive 
to  health.  As  the  stomachs  of  children  cannot  bear  reple- 

tion, because  of  their  temperament,  and  as  they  require 
food  not  only  to  keep  up  the  parts  already  formed,  but 
also  to  make  an  addition  to  them,  they  ought  therefore  to 
have  slender  but  frequent  meals,  and  this  in  proportion  to 
their  tender  age. 

11.     OF  THE  rOOD   PROPER  PGR  MANHOOD. 

It  is  an  ancient  and  approved  maxim,  that  a  life  guided 
entirely  according  to  the  directions  of  art,  must  be  a  miser- 

able one  ;  and  the  most  judicious  practitioners,  sensible  of 
the  justness  of  the  observation,  and  that  what  is  prohi- 

bited is  often  the  more  eagerly  coveted,  have  endeavoured^ 
€ven  to  persons  labouring  under  disease,  to  give  as  great 
latitude  as  possible  in  the  articles  of  diet,  and  to  reconcile 
every  part  of  the  regimen  they  prescribe,  as  nearly  as  they 
can,  to  the  common  mode  of  living,  in  order  that  the  pati- 

*  Vide  Townsend's  Elements  of  Therapeutics,  page  27. 

f  He  has  the  canine  or  tearing  teeth,  the  incisors  or  clippers,  and  the 
grinders.  Those  animals  that  have  onl?/  the  canine  teeth,  as  the  lion,  &c, 
have  a  gastric  juice  that  does  not  dissolve  vegetables ;  and  on  the  reverse, 
those  that  have  only  the  incisors  and  g  rinders,  as  the  horse,  &c.  have  a 
gastric  juice  that  only  dissolves  vegetable  substances. 
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ent  may  be  reminded  as  little  as  possible  of  his  misfortune. 
Our  directions  therefore  shall  not  be  frivolously  minute, 
but  as  slwrt  as  possible  on  this  subject. 

In  the  first  place  we  ought  carefully  to  chew  our  food, 
otherwise  we  shall  impose  much  unnecessary  labour  on 
the  stomach,  and  retard  digestion. 

With  respect  to  quantity ,  it  is  evident  that  this  must  be 
regulated  by  our  feelings.  A  healthy  man  cannot  be  said 
to  exceed  in  the  quantity  of  his  meal,  if  he  finishes  it  with 
a  relish  for  more ;  if,  immediately  after  eating,  he  can,  if 
required,  follow  any  employment^  that  does  not  demand 
strong  exercise  or  violent  exertions ;  which  to  persons  in 
easy  circumstances  will  rarely  be  necessary,  and  ought  in 

general  to  be  avoided,  as  it  disturbs  digestion*  ;  though 
daily  practised,  from  necessity,  by  the  labouring  poorf. 

Gluttony  is  so  ungentlemanHke  a  vice,  that  it  would  be 
an  affront  to  suppose  that  persons  of  polished  manners, 
who  are  the  per.sons  who  will  probably  read  this  work, 
could  be  capable  of  it.  I  shall  therefore  forbear  to  men- 

tion the  innumerable  train  of  evils  that  in  time  is  certain 
to  attend  this  beastly  practice. 

With  respect  to  the  proper  times  for  eating,  first, 
OF  BREAKFAST. 

As  our  ancestors  breakfasted  early,  they  dined  also  early, 
and  had  at  least  two  meals  after  this,  as  appears  from  the 

*  Dr.  Adair. 
t  This  has  been  before  very  seriously  adverted  to,  and  it  is  hoped  that 

it  will  finally  have  its  due  weighty  the  conduct  of  masters  being  here  (like 
the  traffic  in  human  flesh)  both  cruel  and  impolitic.  Dr.  Harwood,  the 
Professor  of  Anatomy  at  Cambridge,  took  two  pointers  equally  hungry, 
and  equally  well  fed  j  the  one  he  suffered  to  lie  quiet  after  his  meal,  the 
other  he  kept  for  above  two  hours  in  constant  exercise.  On  returning^ 
home  he  had  them  both  killed.  In  the  stomach  of  the  dog  that  was  quiet 
find  asleep  y  all  the  food  was  digested ;  but  in  the  stomach  of  the  other  dog 
that  process  was  scarcelt/  begun. 
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allowance  appointed  for  a  Lady  Lucy,  who  seems  to  have 
been  one  of  the  maids  of  honour  in  the  court  of  Henry 
the  Vlllth.  T  may  be  allowed  to  mention  their  articles  of 
food,  as  a  matter  of  curiosity,  to  shew  in  what  manner 
the  fine  ladies  lived  in  those  days. 

This  lady  was  allowed  for  breakfast, 

{a  chine  of  he
ef a  loaf,  and 

a  gallon  of  ale. 

We  have  an  account  also  of  the  breakfast  of  an  earl 
and  countess  in  the  lent  season,  viz. 

<^ 
a  loaf  of  bread, 
2  manchettes  (which  seem  to  have  been  loaves 

of  a  coarser  bread), 
a  quart  of  beer, 

I   a  quart  of  wine, 
2  pieces  of  salt  fish, 
6  baconed  herrings, 
4  white  herrings,  and 

^  a  dish  of  sprats. 

With  respect  to  the  quality  of  our  different  meals,  we 
seem  to  depart  more  from  the  custom  of  our  hardy  ances- 

tors with  regard  to  breakfast,  than  any  other  meal.  The 
contrast  at  first  sight  appears  truly  ridiculous.  A  maid 
of  honour  in  the  court  of  Queen  Elizabeth,  breakfasted 
upon  beef,  and  drank  ale  after  it ;  whilst  the  sportsman,  and 
even  the  day-labourer,  now  breakfast  upon  tea. 

The  philosopher  here  humbly  attempts  to  vindicate  the 
present  race  ;  he  believes  that  sleep,  which  accumulates  the 
irritability  of  the  fibre,  disposing  it  to  be  more  readily 
affected  by  stimuli  of  all  kinds,  hence  the  violent  effects  of 
all  cordials  taken  in  the  morning,  and  hence  perhaps  the 
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propriety  of  the  gently  stimulating  power  of  coffee  or 
bohea  tea*.  He  would  also  recommend  here  bread  moulded 
into  such  shapes  as  to  produce  a  great  deal  of  crustf,  and 
he  would  recal  the  reader,  who  reckons  health  as  the  first 
blessing,  and  as  the  means  of  enjoying, and  heightening 
all  other  blessings,  to  reflect  on  the  utility  of  the  saliva, 
and  to  remember  that  bread  when  buttered  absorbs  little 

or  no  saliva,  while  a  pound  of  dry  bread  carries  down  with 
it  the  same  weight  of  this  necessary  moisturef.  We 
would  here,  therefore  only  caution  the  reader  against  taking 
his  tea  too  hot,  and  if  he  has  been  engaged  throughout  the 
preceding  day,  or  that  morning,  in  much  exercise,  to  join 
with  this  necessary  meal  one  or  two  soft  boiled  eggs  §. 

*  Tea,  whether  ̂ mvi  or  6o7te«,  is  thought  to  be,  dioug'h  I  doubt  it, 
the  produce  of  the  .vtt^ne  plant,  the  green  beins;  the  shoots  and  earlier 
leaves,  and  holiea  those  more  advanced  and  expanded.  Like  other  stimuli, 
green  tea  made  yery  strong  is  an  emetic,  or  occasions  tremors ;  if  mode- 

rately strong  it  agreeably  refreshes  after  a  fatiguing  Journey,  and  from  its 
excitement  is  productive  of  wak^ulness  to  habits  unaccustomed  to  that 
stimulus.  Green  tea  is  suited  onlp  to  old  age^  and  cold  unirritahle 
habits. 

•f  We  saw  before  that  solid  substances  9.re  easier  acted  upon  than  gluti" 
nous.  Thus  liot  ivater  sooner  dissolves  white  sugar  than  soft  gum,  and 
aqua  fortis  corrodes  copper,  though  it  does  not  touch  wax.  It  is  less  sub- 
ject  to  ascescency,2Ln(i  does  not  swell  in  the  stomach. 

X  Pieces  of  meat,  that  may  happen  to  get  between  the  teeth,  are  dis- 
solved by  this  menstruum,  or  at  any  rate  are  so  softened,  and  their  texture 

broken,  that  this  ineonvenience  is  speedily  removed.  If  not  a  fluid,  pos- 
sessing properties  the  same  as  the  gastrid  fluid,  it  must  be  allowed,  cer- 
tainly, that  it  greatly  aids  that  solvent.  If  this  penance  be  too  great  for 

the  middle  period  of  life,  and  muffins  and  crumplets  soaking  in  butter  must 
be  indulged  in,  cMldren,  however,  may  be  prohibited  butter,  and  be  made 
to  have  good  constitutions,  by  which  the  contagion  of  bad  example  will 
afterwards  be  less  severely  felt. 

§  This  custom  universally  prevails  in  Ireland,  and  is  better  than  himg- 
beef  and  anchovies,,  which  accompany  the  Scotch  breakfast. 
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or  DINNER. 

The  same  lady  who  had  so  solid  a  breakfast,  had  for 
rUNNER, 

fa  piece  of  boiled  beef, a  slice  of  roasted  meat,  and 
a  gallon  of  ale, 

IN  THE  AFTERNOON, 

r  a  manchette,  and 
half  a  gallon  of  ale. 

rOR  SUPPER, 

"  a.  mess  of  porridge, 
a  piece  of  mutton, 
a  cheat  (or  finer  loaf), 

•  and  a  gallon  of  ale. 

To  be  sociable  after  supper,  there  was  left  on  the  table^ 
a  manchette  loaf, 
a  gallon  of  ale,  and 
half  a  gallon  of  wine. 

This  lady  had  therefore  four  heavy  meals.  Instead  oi 
this  we  are  led  to  recommend  the  modern  practice  of  late 
dinners.— But  because  long  fasting  is  injurious,  and  when 
very  hungry  we  may  be  induced  to  eat  more  at  this  prin- 

cipal meal  than  can  be  properly  digested,  we  would  recom- 
mend cold  meats  or  soups  by  way  of  collation. 

For  dinner  we  would  advise  those,  who  have  a  due  sense 
of  the  importance  of  health,  to  keep  as  much  as  possible 

to  one  dish.  To  prefer  mutton*  to  lamb,  lamb  to  chicken 

*  When  Sanctorius  eat  mutton,  which  was  a  food  peculiarly  grateful 
to  his  stomach,  his  feelings  were  pleasant,  and  his  perspiration  was  copious ; 
—when  he  eat  pork,  goose,  duck,  mushrooms,  or  melons,  he  was  heavy  and 



255 

or  veal,  and  beef,  if  tender,  to  either  of  the  three  last, 
and  as  Jish  is  soon  digested,  to  unite  some  Jlesh  meat  with 
it,  and  to  add  to  these  vegetables.  Could  I  beheve  I  should 
be  listened  to  with  indulgence,  and  not  incur  the  general 
censure  of  prejudice,  having  nothing  hut  philanthropy  and 
the  improvement  of  science  for  my  object,  I  would  condemn, 
for  convalescent  and  weak  persons,  those  heterogeneous 
combinations  called  puddings'^,  and  am  inclined  to  con- 

demn also,  though  not  the  fruit,  yet  the  crust  of  all  pies. 
Let  my  readers  here  call  to  mind,  that  eggs  and  milk  are 
both  reckoned  wholesome  separate,  but  when  combined, 
form  a  compound  suited  only  for  strong  stomachs. 

The  art  of  cookery  I  am  inclined  to  compare  with' the 
diabolical  art  of  undermining  a  town.  We  all  avoid  the 
red  poison  berries,  and  caution  others  against  them,  though 
we  gxiie  our  fjiiends  poisoned  pickles,  and  preserves  made 
in  copper  saucepans,  &c.  and  hold  out  such  temptations  to 
over  "gorging,  which  weak  minds  cannot  resist. 

— — — — —   '  They  dine 
With  dishes  tortur'd  from  their  native  taste. 
And  mad  variety,  to  spiir  beyond 
It^  wiser  will  the  jaded  appetite! 
Is  this  for  pleasure  / — Learn  a  juster  taste  ; 
And  know,  that  temperance  is  true  luxury. 
Or  is  it  pride  /^Pursue  some  nobler  aim. 
Dismiss  your  parasites,  who  praise  for  hire  ; 
And  earn  the  fair  esteem  of  honest  men. 
Whose  praise  is  fame.    Formed  of  such  clay  as  yours^ 
The  sick,  the  needy,  shiver  at  your  gates. 
Even  modest  want  may  bless  your  hand  unseen, 

oppressed;  and  found  by  the  balance,  that  his  perspiration  diminished  one 
half.  This  proves  that  even  ihe  perspiratory/  discharge  is  very  much  under 
the  influence  of  the  stomach. 

t  Very  few  exceptions  to  this  rule.  The  plainest  puddings  are  gene^ 
rally  very  compound. 
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Though  hnshM  in  patient  wretchedness  at  home* 
Js  there  no  virgin,  graced  with  every  charm 
But  that  which  binds  the  mercenary  vow  ? 
No  youth  of  genius,  whose  neglected  worth 
Unfoster'd  sickens  in  the  barren  shade  ? 
No  worthy  man,  by  fortune's  random  blows, 
Or  by  a  heart  too  generous  and  humane, 
Constrain'd  to  leave  his  happy  natal  seat  ? 
There  are,  tvhile  human  tniseries  abound, 
A  thousand  ways  to  waste  superjlitous  wealth^ 

Armstrong. 

A  foreigner  was  invited  to  a  party  consisting  as  lie  was 
told,  of  English  philosophers,  of  whom  he  conceived  a  great 
deal.    After  a  very  plenteous  dinner  the  cloth  was  cleared, 
and  the  bottles  were  placed  on  the  table.    He  was  pressed 
after  five  glasses  to  drink  on ;  but  the  stranger  persisted  in 

assuring  the  company  "he  felt  no  drought''    These  philo'  j 
sophcrs  began  then  to  be  angry,  and  the  foreigner  rang  the  j 
bell,  and  msisted  on  another  course,  for  they  ought  as  much  \ 
to  eat  against  reason  and  inclination,  as  he  had  to  drink.  \ 

I  would  here  recommend  the  excellent  saying,  a  glass  i 

for  digestion,  another  for  my  relations,  a  third  for  my  king,  • 
2i  fourth  for  my  country,  and  if  a  fifth,  it  must  be  for  ray 
enemy. 

It  will  not,  I  think,  admit  of  a  doubt,  that  beer  or  water  « 
is  the  only  drink  necessary  in  early  youth  ;  and  that  wine 
and  spirituous  liquors,  of  which  luxury  has  introduced  a 
variety,  ought  to  be  appropriated  solely  to  the  middle 
period,  to  the  comfort  of  invalids,  and  the  invigoration  of 
old  age. 

The  great  objection,  however,  against  geneva  and  water, 
and  brandy  and  water,  is^  that  invalids  are  very  apt  to 
increase  the  proportion  of  the  spirit  ordered,  and  the  greats 
Dr.  Fothergill,  who  was  among  the  first  who  gave  saoction 
to  this  practice,  declared,  some  time  before  hi?  death,  that 
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he  repented  of  having  done  so,  from  the  unfortunate  hahit 
that  had  stole  on  some  of  his  patients. 

On  pleasure's  flowery  brink  we  idly  stray,  ,  %, 
Masters  as  yet  of  our  returning  way. 
Seeing  no  danger~we  disarm  our  mind. 
And  give  our  conduct  to  the  waves  and  wind;, 
Then  in  the  flowery  mead,  or  verdant  shade. 
To  wanton  dalliance  negligently  laid. 
We  weave  the  chaplet,  and  we  crown  the  bovvljk 
And  smiling  see  the  nearer  waters  roll,  ' 
Till  the  strong  gust  of  raging  passions  rise. 
Till  the  dire  tempest  mingles  earth  and  skies. 
And  swift  into  the  boundless  ocean  borne, 
Onv  foolish  confidence  too  late  we  mourn  5 
Round  our  devoted  lieads  the  billows  beat. 
And from  our  troubled  view  the  lessening  landt  retreat. 

Struck  by  the  powerful  charm,  the  gloom  dissokve* 
In  empty  air  ;  Elysium  opens  round. 
A  pleasing  phrenzy  buoys  the  lighten'd  soul. 
And  sanguine  hopes  dispel  your  fleeting  care  ; 
And  what  are  difficult,  and  what  v»'as  dire. 
Yields  to  your  prowess  and  supetxor  stars  ; 
The  happiest  you,  of  all  that  e'er  were  mad.  i 
Or  are,  or  shall  be,  could  this  folly  last. 
But  soon  your  heaven  is  gone;  a  heavier  gloom 
Shuts  o'er  your  head :  and,  as  the  thundering  stream, 
Swolu  o*er  its  banks  with  sudden  mountain  rain, 
Sinhs  from  its  tumult  to  a  silent  brook  ; 
So,  when  the  frantic  raptures  in  your  breast 
Subside f  you  languish  into  mortal  man; 
You  SLEEP,~and  waking  find  yourself  undone. 
For  PROCIGAL  OF  LIFE  IN  ONE  RASH  NIGHT 
You  LAVISH'd  MORE  THAN  MIGHT  SUPPORT  THREE  DAYS. 
A  heavy  morning  comes  j  yoilr  eares  return 
With  tenfold  rage,"  &c. 

Armstrong, 

Let  us  consider  for  a  moment,  the  stimulating  or  exciting 
Jovver  of  mne.    When  a  depressed  man  is  iasufficieotly 
Vol.  I.  S 



268 

excited  with  the  natural  stimuli,  and  rises  not,  suppose, 
above  30  degrees  in  his  excitement,  a  glass  carries  him  up 

t9  32  degrees,  another'  to  34' degrees,  and  so  forth,  till  after 
five  glasses  he  is  carried  up  to  40  degrees,  he  then  finds 
himself  well  and  vigorous  in  all  his  functions.  But  still 
we  are  not  so  flimsily  made,  as  not  to  bear  a  little  of  what 
is  either  too  7nuch  or  too  little.  Suppose  he  then  takes  five 
glasses  rwore,  and  consequently  is  raised  to  50  degrees. 
As  his  spirits,  his  intellectual,  and  all  his  other  functions, 
were  low,  while  his  excitement  remained  at  40  degrees,  so 
are  they  all  proportionally  exalted  by  the  time  that  his 
excitement  is  elevated  to  50  degrees.  Let  him  still  gx)  on, 
and  his  intellectual  functions  will  rise  still  higher  ;  he  will 
now^  display  the  full  extent  of  his  genius  ;  and  his  passions 
and  emotions  of  w^hatever  kind  they  be. — If  he  goes  on, 
how  will  the  appearance  he  reversed/  The  hero  soon  shrinks 
into  a  mere  brute.  He  falls  off  in  both  his  intellectual 
and  corporeal  functions ;  his  tongue,  his  feet,  his  eyes,  his 
memory,  fail  him;  and  at  last,  deprived  of  all  power  of 
motion  and  sense,  he  sinks  into,  an  inanimate  sleep. 

Spirits,  says  the  Abbe  R^aynal,  were  the  gift  the  most 
fatal  the  old  world  ever  made  to  the  new.  It  was  soon 

observed,  that  it  disturbed  their  domestic  peace,  deprived - 
them  of  their  judgment,  and  made  them  furious.  In  vain 
did  some  Frenchmen  expostulate  with  them,  and  endea- 

vour to  make  them  ashamed  of  these  excesses.  It  is  you, 
answered  they,  icho  have  taught  us  to  drink  this  liquor^ 

"  and  ice  cannot  do  without  it.  You  have  done  the  mischief, 
"  and  it  admits  of  no  remedy.'' 

To  the  i:redit  of  the  present  age,  hard  drinking  is  rarely 
practised  by  persons  of  liberal  education ;  though,  from 
the  habit  of  sitting  at  table  some  hours  after  dinner,  we 
are  tempted  to  exceed  m  the  quantity  of  wine  ;  which  even 
with  persons  in  health  too  frequently  destroys,  in  time,  the- 
tone  of  the  stomach. 
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Were  the  pleasure  of  the  palate  lasting,  says  Cornaro^ 
there  would  he  some  excuse  for  inebriety ,  hut  it  is  so  tran- 

sitory, that  there  is  scarce  any  distinguishing  heticeen  the 
beginning  and  the  ending ;  ichereas  the  diseases  it  produces 
are  very  dvmble.  This  fact  is  well  known  in  the  distil leries^ 
where  the  swine  which  are  fattened  by  the  spirituous  sedi- 

ments of  barrels,  all  ?Lcq\\\XQ  diseased  livers^ 
Mark  wliat  happens  to  that  man  who  drinks  much  v^^ine, 

if  he  has  not  been  habituated  to  so  violent  and  exhausting 
a  stimulus.  He  loses  the  use  both  of  his  limbs  and  of  his 

understanding!  He  becomes  a  temporary  idiot,  and  has  a 
temporary  stroke  of  the  palsy!  And  though  he  slowly 
recovers  after  some  hours,  is  it  not  reasonable  to  conclude^ 
that  a  frequent  repetition  of  so  powerful  a  poison  must  at 
length  permanently  affect  him?— If  a  person  accidentally 
becomes  intoxicated  by  eating  a  few  mushrooms  of  a  pecu- 
-liar  kind,  a  general  alarm  is  excited,  and  he  is  said  to  be 
poisoned  ;  but  so  familiarized  are  we  to  the  intoxication 
from  vinous  spirits,  that  it  occasions  merriment  rather  than 
alarm. 

;  The  story  of  Prometheus  seems  to  hcive  been  invented  by 
physicians  in  those  ancient  times,  when  all  things  were 
clothed  in  hieroglyphic,  or  in  fable.  Prometheus  was 
painted  as  stealing  ̂ re  from  heaven,  which  might  well 
represent  the  inflammable  spirit  produced  by  fermentation; 
which  may  be  said  to  animate  or  enliven  the  man  of  clay  : 
whence  the  conquest  of  Bacchus,  and  heedless  mirth  and 
noise  of  his  devotees. —  But  the  after  punishment  of  those ^ 
who  steal  this  accursed  fire,  is  a  vulture  gnawing  the  liver ; 
ivhich  well  allegorizes  the  poor  inebriate  lingering  for  years 
under  painful  hepatic  diseases*. 

Drinking  is  undoubtedly  the  most  miserable  refuge  from 
misfortune.  It  is  the  mo&t  broken  of  all  reeds.  This  solace  is^ 

*  Dr.  Darwiu, 
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truly  short  lived  ;  when  over,  the  sph'its  commonly  sink  as 
much  helow  their  usual  tone,  as  they  had  been  before  raised 
above  it.  Hence  a  repetition  of  the  dose  becomes  necessary, 
and  every  fresh  dose  makes  way  for  another,  till  the  miserable 
wretch  is  rendered  a  slave  to  the  bottie;  and  at  length  falls 
a  sacrifice  to  what,  at  first,  perhaps,  was  taken  only  as  a 
medicine.  No  man  is  so  dejected  as  the  drunkard  when 
the  debauch  is  over.  Hence  it  is,  that  those  who  have  t?W 
greatest  flow  of  spirits  while  the  glass  circulates  freely,  are 
of  all  others  the  most  hipped  when  sober.  It  may  be  plea- 

sant to  get  drunk,  but  the  next  day  is  a  day  of  uneasiness, 
and  the  third  ought  to  be  a  day  of  repentance.  To  those 
who  drink  to  drive  away  care,  I  would  recommend  the 
careful  perusal  of  the  following  lines — 

Unhappy  man,  whom  sorrow  thus  and  ragCy 
T\Vo  different  ills,  altemately  engage. 
Who  drinks,  alas !  hut  to  forget  y-^noy  sees 
That  melancholy,  sloth,  severe  disease, 
Memory  confused,  and  interrupted  thought. 
Death's  harbingers,  lie  latent  in  the  draught. 
And  in  the  flowers  that  wreath  the  sparkling  bowl 
Fell  adders  hiss,  and  poisonous  serpents  roll. Prior. 

Let  those  who  have  been  enticed  frequently  to  taste 
spirituous  liquors,  or  rich  cordials,  till  at  length  they  begin 
to  have  a  fondness  for  them,  reflect  a  moment  on  the 
danger  of  their  situation,  and  resolve  to  make  a  speedy 
and  honourable  retreat.  Remember,  that  custom  soon 
changes  into  habit ;  that  habit  is  a  second  nature  more 
stubborn  than  the  first,  and  of  all  things  most  difficult  to 
be  subdued.  Remember,  that  it  is  by  little  unsuspecting 
beginnings,  that  this  unfortunate  vice  is  generally  contracted, 
and  when  once  confirmed,  rarely  terminates  but  with  life ! 
Learn  then,  in  time,  to  resist  this  bewitching  spirit,  when-* 
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ever  it  tempts  you.  Then  will  you  find  yourself  so  per- 
fectly easy  without  it,  as  at  length  never  to  regret  its  ab- 

sence ;  nay,  peculiarly  happy  in  having  escaped  the  allure* 
ments  of  such  a  dangerous  and  insidious  enemy. 

The  manner,  however,  of  overcoming  this  fatal  propen- 
sity, when  once  formed,  requires  some  address  in  the 

physician.  It  is  in  vain  to  desire  an  immediate  desertion 
of  this  habit.  Human  nature  is  too  frail.  It  cherishes 

knowingly  the  usurper  in  its  bosom.  Art  must  be  used. 
The  drunkard  must  be  advised  to  change  his  liquor,  taking 
jum  instead  of  brandy,  and  then  Geneva ;  afterwards  it 
must  be  diluted,  and  in  time  it  may  without  much  dif- 

ficulty be  changed  for  ale,  or  porter,  and  a  habit  broken, 
or  else  fixed  upon  some  less  hurtful  liquor  than  spirits 

To  those  who  pride  themselves  in  living  fast,  and  are 

bent  upon  "  a  short  and  merry  life though,  in  truth,  it 
is  a  short  and  miserable  one;  they  will  doubtless  spurn  at 
these  admonitions,  and  run  headlong  to  their  own  destruc- 

tion. Strange  infatuation!  Can  you  submit  to  such 
despicable  bondage,  and  tamely  give  up  your  freedom 
without  one  generous  struggle.  The  present  conflict,  re^ 
member,  is  not  for  the  fading  laurel,  or  tinselled  wreath, 
for  which  others  so  earnestly  contend,  but  for  those  more 
blooming,  more  substantial  honours,  which  Health,  the 
daughter  of  Temperance,  only  can  bestow.  For  it  is 
thine,  0  Health,  and  thine  alone,  to  diffuse  through  the 
human  breast  that  genial  warmth,  that  serene  sunshine 
which  glows  in  the  cheek,  shines  in  the  eye,  and  animates 
the  whole  frame  1  But  if  still  you  have  no  regard  for  this 
blessing,  let  me  then  remind  you  of  an  hereafter. — 

*  I  once  cured  a  patient  of  this  propensity  by  ordering  a  small  portion 
of  emetic  tartar  to  be  put  into  the  brandy  bottle.  This,  when  taken  to  ex- 

cess, produced  nausea,  or  vomiting  j  and  the  idea  getting  associatedj 
evps  the  sight  of  it  became  afterwards  disgustful, 
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"To  die— to  sleep  —  nay,  perchance,  to  dream** — yes, 
there  s  the  rub/ — How  great  will  be  your  surprise  and 
terror  should  you  be  suddenly  roused  by  that  dream  !— 
When  the  thick  mist  is  dispelled — when  the  day  begins  to 
dawn,  and  discovers  you  on  the  confines  of  that  unknown 
country  !— When  the  Son  of  Righteousness  But 
here  let  me  stop,  for  exhorting,  and  not  preaching,  is  my 
province.  To  the  divine  it  belongs  to  resume  the  subject 
where  I  am  obliged  to  drop  it,  and  to  expatiate  on  those 
higher  arguments,  which,  with  a  trembling  pen,  I  have 
scarcely  ventured  to  suggest.-^  
A  late  dinner  gives  a  long  morning,  and  precludes  the 

necessity  of  a  hearty  supper,  and  tea  may  become  its  sub- 
stitute, and  call  together,  to  a' cheap  entertainment  and  the 

pleasures  of  social  intercourse,  a  meeting  of  cheerful  friends. 
Abstracted  from  the  cares  of  the  busy  day,  having  no 
variety  of  objects  to  draw  off  the  attention,  viewing  the 
expressive  and  brilliant  countenances  of  those  he  is  in  con- 

verse with,  with  spirits  gently  agitated,  and  cares  dispelled, 
he  returns  with  the  partner  of  his  choice,  from  the  splendid 
circle,  and  wakes  . the  next  morning  refreshed  by  a  sound 
and  tranquil  sleep. 

III.  OF  THE  FOOD  PROPER  FOR  OLD  AGE. 

Man  is  a  compound  of  matter  so  organized  as  to  be 
capable  of  being  acted  upon  by  various  stimuli,  necessary 
to  the  continuance  of  lift ;  and  immediately  upon  his  birth 
the  first  stimulus  he  receives  is  a  quantity  of  atmospheric 
air  in  ithe  lungs;  this,  with  the  addition  of  some  milk,  or 
mild  food,  taken  into  the  stomach,  is  all  the  stimulus  he 
seems  capable  of  bearing,  at  this  period,  consistent  with 
life  and  health;  the  external  senses  cannot  endure  any 
strong  action  on  them ;  hence  the  tympanum,  or  drum  of 
the  ear,  is  kindly  covered  for  some  time  after  birth  with  a 



263 

thick  mucus,  occasioning  deafness ;  and  the  eyes  are  shut 
against,  or  turn  from,  the  impression  of  strong  light.  In 
this  state,  as  was  before  shewn,  there  is  the  keenest  irrita-- 
bility;  the  smallest  stimulus,  even  that  of  the  air  of  a 
chamber,  more  especially  the  purer  and  colder  air  abroad, 
and  the  mildest  food  so  act  upon  the  babe,  and  exhaust  it, 
as  to  produi:e  almost  constant  sleep. 

From  day  to  day  the  irritability  of  the  fibre  gets  dimi-^ 
nishedf  as  is  known  to  us  by  the  circumstance  of  the  same 
stimulants  having  a  lesser  effect  on  the  fibre,  in  proportion 
as  we  advance  from  infancy  to  puberty,  and  from  puberty 
to  manhood.  At  this  period  of  life,  viz.  about  thirty-five 
years  of  age,  it  appears  that  there  exists,  as  it  were,  a  just 
equilibrium  between  the  powers^of  the  ordinary  stimulants 
and  the  irritability  in  the  muscular  fibre ;  yet,  at  the  same 
time,  as  the  continued  application  of  the  ordinary  stimuli 
is  absolutely  necessary  to  life  and  health,  so  the  daily  ef- 

fects of  these  is  a  small  degree  exhaustion  irr  it  ability  ̂ 
restored  nearly  by  periodical  sleep.  But  again,  according 
to  the  organization  of  our  bodies,  though  sleep  restores  the 
healthy  state  of  irritability  in  a  certain  degree,  yet  it  seems 
never  to  restore  2LCi\i2i\\y  the  former  state  \  a  small  degree 
of  exhaustion  of  irritability  takes  place  every  year.  This 
gradual  change,  consequently,  not  only  indicates  the  power 
of  bearing,  but  also  the  necessity  of  the  application  of 
stronger  stimuli^  as  we  advance  in  life,  until  at  last,  that  state 
takes  place  which  we  call  extreme  old  age,  vv'hich  is  little  af» 
fected  by  the  ordinary,  and  scarce  sensible  of  the  stronger, 
stimuli;  hence  verifying  the  adage,  that  milk  is  the 
food  of  infants,  and  wine  of  old  age. 

The  appetite  for  food  is  generally  increased  in  old  age. 
The  famous  Parr,  who  died  at  152,  ate  heartily  in  the  last 
week  of  hi.s  life.  I1ie  kindness  of  nature,  in  providing 
this  last  portion  of  earthly  enjoyments  for  .  old  people^ 
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}ike  children,  frequent  recurrence  of  appetite,  and  sus- 

tain with  great  uneasiness  the  intervals  of  regular  meals. 
The  observation,  therefore,  made  by  Hippocrates,  that 
middle-aged  people  are  more  affected  by  abstinence  than 
those  who  are  old,  is  not  true.  This  might  easily  be  proved 
by  many  appeals  to  the  records  of  medicine;  but  old  people 
differ  from  children,  in  preferring  solid  to  liquid  aliment. 
From  inattention  to  this  fact,  Dr.  Mead  has  done  great 
mischief,  by  advising  old  people,  as  their  teeth  decayed  or 
perished,  to  lessen  the  quantity  of  their  sohd,  and  to  increase 
the  quantity  of  their  liquid  food.  This  advice  is  contrary 
to  nature  and  experience;  and  I  have  heard  of  two  old  per- 

sons who  destroyed  themselves  by  following  it.  The  cir- 
culation of  the  blood  is  supported  in  old  people  chiefly  by 

the  stimulus  of  aliment.  The  action  of  liquids  of  all  kinds 
upon  the  system  is  weak,  and  of  short  continuance,  com» 
pared  with  the  durable  stimulus  of  solid  food.  There  is  a 
gradation  in  the  action  of  this  food  upon  the  body,  x^ni- 
mal  matters  are  preferred  to  vegetable  ;  the  fat  of  meat^ 
to  the  lean ;  and  salted  meat  to  fresh,  by  most  old  people^ 
I  have  met  with  but  few  old  people  who  retained  an  ap-. 
petite  for  milk. 

Take  wine  for  thy  stomach  sake,  is  the  recommendation 
of  the  Apostle  Paul ;  but  even  at  this  period  it  must  be 
taken  in  great  moderation,  for  only  a  little  intoxicates; 
and,  as  Shakspeare  beautifully  says,— 

O  that  men  should  put  a  thief  into  their  brains 
To  steal  away  their  senses. 

Which  would  be  yet  move  disgraceful  at  this  period  of  life. 
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SECTION  XXXIL 

ON  SMOKING. 

A    PUBLIC  LECTURE*. 

Gentlemen, — During  the  first  three  or  four  years  of  our 
medical  establishment,  I  have  frequently  found  it  needful 
to  give  f)ublic  lectures  in  this  place.  Even  eight  or  ten 
years  after  its  establishment,  it  was  customary  to  com- 

mence, and  to  close  the  medical  course,  by  a  public  lecture 
in  the  chapel  f.  The  custom,  however,  has  been  discon- 

tinued several  years,  as  nothing  special  excited  a  wish  to 
address  you  altogether.  Whether  its  revival,  at  this  time, 
be  for  a  trivial  or  beneficial  purpose,  you  yourselves  will 

judge. 
When  our  venerable  forefathers  fixed  upon  this  spot,  as 

a  fit  place  for  the  education  of  youth,  they  doubtless  had 
regard  to  the  health  of  its  inhabitants.  A  gravelly  plain, 
near  the  banks  of  a  tide  river,  and  in  the  proximity  of  the 
sea,  together  with  good  springs  of  pellucid  water  J,  must 
have  led  our  sagacious  ancestors  to  conclude,  that  this  was 
a  salubrious  spot  for  a  college.    Time  has  done  honour  to 

*  By  Benjamin  Waterhouse,  M.D.  Proff  ssor  of  the  Theory  and  Practice 
of  Physic,  in  the  University  of  Cambridge  in  America. 

f  A  public  lecture  means  here  an,  address  to  all  the  students  of  the  uni- 
versity of  every  rank  and  class, 

X  Water  was  thought  by  Hippocrates  to  be  an  article  so  important  to 
the  health  of  a  people,  that  of  his  treatises,  one  of  the  most  elaborate  is 
f  on  air  and  water  "  which  includes  soil  and  situation.  Had  the  builders 
of  Jericho  known  and  followed  the  rules  of  Hippocrates,  they  would  not 
have  complained  to  the  prophet  Eiisha,  that  although  the  situation  of  th© 
city  was  pleasant,  the  water  was  naughtj  and  the  ground  barren.'' 
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their  judgment;  as,  during  one  hundred  and  fifty  years, 
the  town  of  Cambridge,  and  the  College,  have  exhibited  a 
succession  of  joyful  instances  of  juvenile  vigour,  healthy 
manhood,  and  comfortable  old  age.  From  observations 
made  by  the  late  excellent  Dr.  Wigglesworth*,  it  appears, 
that  there  occurred  fewer,  mucli  fewer  deaths,  among  the 
collegians,  than  among  any  set  of  young  men  in  any  part 
of  the  Commonwealth.  Since  my  connexion  with  this 
university  as  Professor,  I  can  bear  testimony  to  the  heaithi- 
ijess  of  the  inhabitants  of  the  town  in  general,  and  of  the 
students  in  particular  f-  I  have  noticed  the  young  men 
within  these  walls  with  pleasure,  as  a  blooming,  cheerful, 
and  noble  assemblage  of  youthful  activity.  But  does  this 
charming  picture  any  longer  exist  ?    Is  it  not  faded  and 

*  This  worthy  gentleman  was  Professor  of  Divinity.  His  death,  which 
happened  in  June  1794,  the  author  has  never  ceased  to  lament.  To  him 
we  principally  owe  the  Medical  Institution,  founded  here  in  1782.  By- 
opening  a  correspondence  with  Principal  Robertson  and  the  Medical  Pro- 

fessors at  Edinburgh,  he  matured  the  plan,  and  lived  to  see  it  flourish. 

f  Professor  Pearson  remarks,  in  a  lecture  published  since  this  was  de- 
livered, that  '*  from  176'9  to  1796,  a  period  of  twenty-seven  years,  but  nine 

deaths  took  place  among  the  under  graduates.  But  from  1796  to  the  pre- 
sent time,  a  period  of  little  more  than  eight  years,  sixteen  students  ter- 

minated their  probation  for  eternity  before  they  had  completed  their  aca- 
demic course  5  and,  what  deserves  particular  notice,  most  of  them  died  of 

consumption.  During  the  period  first  mentioned,  the  deaths  were  to  the 
years  as  9  to  27,  or  as  1  to  3,  that  is,  one  death  in  three  years.  During 
the  last  period,  the  deaths  have  been  to  the  years  nearly  as  16  to  8,  that  is, 
two  deaths  in  one  year.  Hence  it  appears,  that  the  number  of  deaths 
among  the  under  graduates  during  the  last  eight  years,  compared  with  that 
of  the  preceding  tvt^enty-seven  years,  has  increased  nearly  in  a  sixfold  ratio. 
A  result  worthy  of  serious  consideration  ;  especially  when  it  is  added,  that 
four  of  these  melancholy  events  took  place  in  one  year,  and  six  of  them  in 
one  class.  In  this  connection  I  am  constrained  to  add,  that  during  the  two 
last  years,  and  soon  after  receiving  the  first  honours  of  this  university,  four 
others  have  been  numbered  with  their  deceased  companions,  alike  victims 
to  consumption." 
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fading,  like  a  flower  that  has  passed  its  hloom  ;  and  which 
is  about  to  wither  on  its  stalk  ?  If  this  idea  be  just,  surely 
the  cause  of  this  faded  aspect  in  the  plants  of  our  seminary 
calls  loudly  and  affectionately  for  investigation.  If  the  full 
bloom  of  exuberant  health  once  marked  and  adorned  these 

seats,  and  this  bloom  is  fled,  or  fleeing  away,  it  is  certainly; 
an  object  of  prime  importance  to  inquire  whence  this  de- 

terioration ?  Were  I  not  persuaded  that  it  might  be  traced 
to  a  moral,  as  well  as  a  physical  source,  I  would  not  have 
appeared  at  this  time  before  you.  My  motive  is  your  wel- 

fare, and  the  happiness  of  your  parents ;  for  what  are  riches 
and  knowledge  without  health  to  enjoy  them  ?  But,  alas! 
the  young,  the  gay,  and  the  giddy,  abuse  health  through 
ignorance ;  and  when  better  informed,  some  of  them  re- 

fuse to  stop,  or  lend  a  listening  ear  to  the  warning  voice 
of  nature  and  common  sense ;  while  "  he  that  taketh  heed 

prolongeth  his  life." 
'  It  is  proper  to  inform  you,  that  we  are  led  in  the  order 
of  instruction  to  speak,  at  this  period  of  our  course,  of  those 

disorders  which'' mankind  bring  upon  themselves  by  their 
own  imprudence. 

It  was  a  sagacious  saying  of  one  of  the  ancients,  that 
"  God  sends  acute  diseases,  but  chronic  disorders  we  create 
ourselves." 

Acute  diseases  are  such  as  proceed  with  rapidity,  and 
terminate  soon  ;  such  are  violent  fevers,  plurisies,  quincies, 
and  epidemical  disorders.  They  are  generally  owing  to  a 

cause  that  "  walketh  in  darkness,"  being  such  as  prudence 
could  not'obviate,  nor  our  prescience  guard  against.  The 
superstitious  are  apt  to  ascribe  the  most  dismal  diseases, 
and  most  shocking  accidents,  to  the  anger  of  invisible 
beings ;  thus,  when  the  plague  was  desolating  the  Grecian 
camp5  instead  of  resorting  to  human  remedies,  they  had 
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recourse,  like  our  Indians,  to  incantations  and  inchaut* 
ments. 

Chronic  diseases  are  those  that  come  on  slowly,  and 
continue  long.  We  place  under  this  head,  depraved  appetite, 
jaundice*,  and  the  long  and  gloomy  train  of  nervous  dis^ 
orders.  To  these  we  may  add,  gout,  asthmaf,  palsy,  and 
apoplexy;  as  well  as  that  imbeciHty  or  morbid  derangement 
of  the  absorbent  system,  occasioning  dropsies;  which  is 
accompanied  by  that  generally  depraved  habit  of  body, 
known  among  physicians  by  the  name  of  cachexia  ;  all  of 
which  are  owing  to  chronic  weakness  ;  the  source  of  which 
is  an  imbecility  of  the  digestive  organs,  occasioning  errors 

in  the  first  concoction,"  which  deranges  the  whole  chain 
of  processes  occurring  between  chylification  and  sanguifi- 
cation. 

Perfect  health  requices  the  temperate  action  of  the  vital 
influence  through  every  part  of  the  system.  In  perfect 
health,  every  secretion  and  excretion  is  duly  performed. 
Perspiration  is  neither  deficient  nor  excessive.  The  breath-> 
ing  is  free  and  easy,  requiring  neither  conscious  exertion, 
nor  even  a  thought.  The  action  of  the  heart  and  arteries^ 
with  the  consequent  circulation  of  the  blood  is  regular  and 
placid ;  neither  too  rapid  nor  too  indolent ;  neither  labour- 

ed nor  oppressed.  In  perfect  health,  the  body  continues 
in  the  exercise  of  its  proper  functions,  without  the  least 
sensation  of  difficulty  or  embarrassment.  The  mind,  undis- 

turbed by  any  violent  emotions,  agitations,  or  depressions 
of  a  corporeal  nature,  is  in  a  state  for  exercising  its  noblest 
powers  with  tranquil  vigour.    The  body  is  perfectly  free 

*  That  species  of  jaundice,  especially,  termed  Icterus  ?»mco5m«.  SeeVan 
Swieten,  §  950. 

t  That  species  denominated  Asthma  Jiatidentum ^  which,  like  thegoutj 
palsy,  and  apoplexy^  takes  its  origin  from  long  continued  affections  of  the 
nomach. 
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from  pain,  oppression,  hebetude,  and  every  species  of  un* 
easiness ;  and  a  certain  vivacity,  not  to  be  described,  reigns 

throughout  the  system*.  This  happy,  but  evanescent 
condition,  constitutes  the,"  mens  sana  in  corpore  sand*^  of 
Juvenal,     a  healthy  body  and  a  mind  at  ease." 

The  first  derangement  of  this  delightful  state  is  felt  in 
the  stomach.  Its  faculty  of  communicating  impressions, 
made  by  various  substances  taken  into  it,  is  such,  that  it 
seems  more  like  a  nervous  expansion  from  the  brain,  than 
a  mere  receptacle  for  digesting  food.  We  shall  speak  of 
this  faculty  hereafter,  and  confine  our  view  at  present  to 
the  function  of  digestion. 

Digestion  is  the  selection  and  conversion  of  some  foreign 
pabulum,  or  food  into  our  own  nature.  There  are  v/ithin 
us  two  organs,  performing  at  the  same  time  two  different 
kinds  of  digestion  ;  for  while  the  stomach  is  digesting 

solid  substances,  the  lungs  ai;e  digesting  air.  'Digestion  of 
sohd  substances  by  the  stomach,  is  the  conversion  of  food 
into  chyle,  and  of  chyle  into  blood.  A  regular  supply  of 
this  milky  fluid  is  necessary  to  recruit  and  repair  those  parts 
of  the  animal  machine  that  are  incessantly  wearing  down 
and  passing  off  by  the  very  actions  requisite  to  life.  When 
this  function  is  impaired  and  much  deranged,  the  patient 
languishes,  becomes  emaciated,  faints,  and  at  length  dies. 
If  digestion  be  well  performed,  that  is,  completed  witljin 
three  or  four  hours  J,  the  chyle  is  proper,  be  the  food  ever 
so  various.  Blood  formed  from  this  chyle  is  natural ;  the 
secretions  and  excretions  are  regular  ;  and  health,  strength^ 
activity,  and  cheerfulness  ensue.    But  if  digestion  languish, 

*  See  an  Essay  of  Dr.  Cogan's,  on  the  subject  of  Health. 
X  Marshal  Biron,  who  had  a  remarkably  keen  appetite,  was  killed  by  a 

cannon-ball  an  hour  after  dinner.  On  opening  the  body,  not  the  least  tracft 
of  food  was  to  be  found  in  the  stomach. 
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the  contrai y  of  tbis  ̂ .vill  happen,  be  the  food  whatever  it 
may. 

That  the  hnigs  digest  air,  may  be  to  you  a  novel  doc* 
trine.  These  vital  organs  are  made  up  almost  entirely  of 
two  sets  of  vessels,  one  conveying  air,  the  other  biood. 
When  we  inhale  atmospheric  air,  these  organs,  in  the  ac« 
ti£)n  of  breathing,  separate  a  i)ortion  of  that  inspired  mass, 
called  oxygen,  or  vital  air,  which,  entering  the  blood,  vivi- 

fies and  animates  the  whole  frame,  and  actually  becomes 
one  of  the  constituent  principles  of  our  bodies.  Between 
this  oxygenation  of  the  blood  through  the  lungs,  and  the 
digestion  of  the  food  by  the  stomach,  there  exists- an  inse- 
])arable  sympathy,  and  a  beautiful  balance.  When  the 
stomach  is  loaded  with  a  superabundance  of  food,  we  pant 
for  breath.  When  we  breathe  the  oxygenated  air  of  the 
mountains,  or  of  the  open  ocean,  we  feel  not  merely  a. 
keener  appetite,  but  a  greater  quantity  of  food  than  ordi- 

nary will  be  digested  without  oppression  of  the  stomach  or 
labour  of  the  lungs.  In  fewer  words,  it  is  oxygenation 
that  excites  the  dormant  energies  of  the  brain  and  nervous 

55ystem,  which  invigorates  every  fibre,  giving'  strength  for 
debility,  and  activity  for  sluggishness*.  Such  is  the  con- 

spiration of  action  between  ttie  stomach  and  the  lungs,  and 
such  the  sympathy  of  both  with  the  whole  human  system,, 
that  these  organs  are  either  primarily  or  secondarily  affect- 

ed by  every  malady,  that  flesh  is  heir  to. 
The  first  intimation  of  a  chronic  disorder  is  almost  al- 

*  Arnaldus  de  Vilhv  Novo,  an  excellent  physician,  chemist,  and  philo- 
sopher, who  flourished  about  the  year  1300,  was  not  ignorant  of  this  exhi- 
larating something  in  the  atmosphere.  He  speaks  of  a  clear,  pure  air,  that 

makes  the  heart  ̂ lad,  the  mind  serene,  the  body  Ili^htsorae,  at  the  same 
time  that  it  accelerates  dig;estion.  He  speaks  of  a  contrary  condition  of 
the  air,  which  disturbs  the  heart,  darkens  the  mind,  makes  the  body  heavy, 
and  retards  and  hinders  the  digestion. 
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ways  felt  in  the  stomach.  That  wonderful  organ  has  a  re- 
markable contractility,  by  which  it  applies  the  inner  surface 

closely  to  the  materials  it  incloses*.  That  distressing  sen- 
sation, called  "d  sinking  "  at  the  stomach,  is  owing  to  a 

diminution  of  its  power  of  contraction.  The  healthy 
contractility  of  this  prime  organ  of  digestion,  is  not  owing 
merely  to  the  force  of  its  own  fibres,  but  depends  on  the 
joint  energy  of  the  whole  system,  mental  and  corporeal ; 
for  the  more  vigorously  the  stomach  applies  itself  to  its 
contents,  the  more  speedily  is  digestion  performed  ;  and 
the  braver  does  a  man  feel,  the  better  does  he  walk,  think, 
and  write. 

The  disorder  advancing,  the  patient  is  oppressed  with 
listlessness  and  sense  of  weight  over  ail  his  body  ;  he  be- 

comes pale  at  certain  intervals,  and  a  sweat  breaks  out,  ir- 
regularly iu  different  parts  of  his  body.  Digestion  is  slow  ; 

in  consequence  of  which,  the  patient  is  distressed  with 
mawkishness,  sourness,  heart-burn,  and  nausea,  with  fre- 

quent calls  for  food,  from  a  sense  of  sinking,  not  from 
genuine  hunger.  The  distension  of  the  alimentary  canal 
by  flatulency  increases  the  distress  of  the  sufferer.  It  i^ 
remarkable,  that  in  this  state  of  the  stojiiacli,  wine  is  more 
eagerly  desired  tlian  at  any  other  time. 

The  causes  of  the  disorder  continuing  to  be  applied, 
sleep  is  disturbed,  and  followed  by  torpor,  bordering  on 

stupidity;  the  patient's  eyes  become  hollow,  and  lose  their 
vivacity  ;  an  universal  debility,  most  sensibly  felt  in  the 
digestive  organs,  with  an  increased  or  morbid  irritability, 
perverting  their  regular  actions;  the  pulse  is  quickened, 
the  breath  labours,  cough  comes  on,  and  consumption  fol- 
lows. 

*  It  can  be  distended  so  as  ta  contain  five  quarts^  and  contracted  so  as 
to  contain  less  than  half  a  gilL 
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When  the  fountain  of  health  is  thus  disturbed,  the 
smallest  streams  must  also  be  deranged.    Can  we  wonder, 
then  that  the.  ulthnce  vasculce  and  the  minimce  fibrillce  of 
the  organ  of  intellect  are  finally  affected,  occasioning  des^ 
pondency  of  mind,  or  else  peevishness,  doubts,  fears,  wan- 

dering thoughts,  and  ridiculous  fancies  ?    The  disease  sel- 
dom proceeds  to  this  in  very  young  persons.    As  impru- 

dence in  youth  lays  a  foundation  for  hypochondriasis,  in 
certain  temperaments,  in  manhood,  you  cannot  be  too 
cautious  of  the  first  breaches  on  your  tender  constitutions. 
If  tn  youth  you  transgress  the  first  principles  of  nature, 
she  may  punish  you  in  future  life  with  a  long  and  dismal 
train  of  nervous  disorders,  than  which  there  cannot  be  a 
greater  torment.    A  nervous  man  may  escape  volcanic 
eruptions,  earthquakes,  hurricanes,  inundations,  mobs, 
sieges,  and  revolutions  ;  but  whither  shall  he  fly  to  avoid 
heats  and  frosts,  a  louring  sky,  and  east  winds  ?    To  what 
city  or  village  shall  he  repair,  that  is  not  infested  with 
creaking  doors,  jarring  windows,  screaming  children,  and 
fretful  inmates,  to  lacerate  his  tender  nerves,  and  render  him 
the  most  wretched  being  under  heaven  ? 

Having  given  you  a  description  of  clieerful  health,  and 
of  its  deviation  into  gloomy  disease,  let  us  now  see  if  we 
cannot  discern  some  general  cause,  or  causes,  producing 
this  declensionf. 

Moral  philosophers  unite  with  physicians  of  the  first 
rank  in  opinion,  that  ail  chronic  disorders  arise  from  either, 
1st.  Vexation  of  mind ;  or,  2d.  An  indolent  and  seden- 

tary life ;  or,  3d.  Intemperance;  or  from  the  co-opera- 
tion of  any  two  of  them  ;  or  from  the  combination  of  all 

three. 

f  Ut  curvi  norma  rectum,  ita  morbi  sanitas,  says  Gaubius  : — that  is,  as 
a  curve  line  is  tbe  reverse  of  a  strait,  so  is  bealtb  of  a  disease. 
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It  is  a  melancholy  reflection,  that  there  are  as  many 
pressed  down  to  the  grave  by  chronic  disorders,  brought  on 

b}''  a  troubled  mind,  as  are  cut  off  by  acute  ones.  Envy, 
jealousy,  concealed  resentment,  and  the  corroding  discon- 

tents of  a  life  of  penury  and  neglect,  have  slow,  but  de- 

structive effects  on  the  delicate  mind  and  "  fine  spun  frame." 
A  man  is  often  cheerful  under  the  loss  of  a  limb,  and  long 

habit  may  render  a  deranged  state  of  health  tolerable;  "  but 
a  wounded  spirit  who  can  bear  ?'* 

The  first  effect  of  violent  grief  or  troubled  mind,  is  de- 
privation of  the  powers  of  digestion.  A  man  in  the  best 

health,  the  highest  good  humour  and  spirits,  as  well  as 
good  stomach,  sitting  down  to  dinner  with  his  friends,  re- 

ceives suddenly  some  very  afflicting  news.  Instantly  his 
appetite  is  gone,  and  he  cannot  swallow  a  morsel-  Let  the 
same  thing  happen  after  he  has  made  a  heart}^  cheerful 
meal ;  as  suddenly  the  action  of  the  stomach  ceases,  the 
whole  power  of  digestion  is  cut  off  totally,  as  if  it  were  be- 

come paralytic,  and  what  he  has  eaten  lies  a  most  oppres- 
sive load.  Now,  what  connexion  is  there  between  a  piece 

of  bad  news  and  a  man*s  stomach,  full  or  empty  ?  It  is, 
says  Cadogan,  because  the  animal  spirits,  or  action  of  the 
nerves,  whatever  be  the  secret  cause  of  their  power,  are 
called  off  to  supply  and  support  the  tumultuous  agitation 
of  the  brain,  and  the  stomach,  with  all  its  appendages  and 
secretions,  is  left  powerless  and  paralytic.  In  this  case,  the 
lungs,  which  always  sympathize  with  the  distresses  of  the 
stomach,  endeavour  to  relieve  their  oppression  by  a  deep 
sigh. 

■  The  principal  agent  in  the  process  of  digestion,  is  a  pe- 
culiar fluid,  secreted  in  the  stomach,  called  the  gastric  juice. 

The  quantity  and  activity  of  this  singular  liquor  depend  on 
the  contractile  power  of  the  digestive  organ  as  a  proximate 

I  cause  ;  and  on  the  energy  of  the  whole  system,  as  a  remote 
Vol.  L  T 

L 
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one.  Ill  sileot,  long  continued  grief,  'this  fluid  is  defici- 
ent in  quantity,  and  depraved  in  quality.  The  chyle  is  of 

course  vitiated,  and  the  functions  of  the  stomach  perverted; 
its  contents  become  sour,  hitter,  and  rancid.  The  sufferer 

pines  away  for  want  of  a  nourishing-  supply ;  an  universal 
bad  habit  of  body  ensues — a  complication  of  disorders  suc- 

ceeding each  other,  always  from  bad  to  worse  ;  and  unless 
the  wretched  person  can  subdue  anxiety,  he  sinks  under 
his  misery,  and  dies,  as  is  said,  of  a  broken  heart. 

In  turning  away  from  this  sorrowful  picture,  I  wish  you 
to  remember,  that  it  is  the  stomach  which  first  suffers  ;  and 
that  whatever  damps  tlie  spirits,  injures  that  organ  ;  and 
we  shall  see  hereafter,  that  whatever  injures  the  stomach, 
depresses  the  spirits. 

Let  us  now  advert  to  causes  more  common,  and  more 
applicable  to  the  main  object  of  this  lecture. 

The  causes  of  dyspepsia  f,  or  bad  digestion,  the  grand 
inlet  of  all  chronic  disorders,  arrange  themselves  under  two 
heads.  First,  those  which  act  upon  the  whole  body,  or 
particular  parts  of  it,  but  in  consequence  of  which  the  sto- 

mach is  chiefly  affected.  Secondly,  those  which  act  di* 
tectly  and  immediately  upon  the  stomach  itself.  To  these 
we  may  add  a  third,  viz.  Causes  which  act  at  the  same 
time  upon  both. 

An  indolent  and  sedentary  life,  we  place  at  the  head  of 
causes  which  act  upon  the  whole  body :  next  to  tliis. 

Trouble  of  mind,  of  which  we  have  already  spoken ; 
and,  lastly, 

A  rakish  life. 

Need  we  go  far  for  arguments,  to  prove  that  the  only 
rational  creature  on  earth  was  destined  to  exercise  and  im- 

prove the  faculties  of  his  mind,  as  well  as  the  powers  of 

*  From       bad  or  difficult,  and  mTrri^,  to  concoct. 
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his  body.  The  Parent  of  universal  nature  has  imposed, 
kindly  imposed  on  his  children,  the  salutary  task  of  mode- 

rate labour,  as  the  best  means  of  preserving  their  health 
and  their  innocence.  He  has  in  like  manner  encouraged 
them  to  exercise  the  towering  faculties  of  their  minds,  by 
the  contemplation  of  his  works  ;  and  has  given  them  a 
thirst  after  useful  science,  stimulating  them  to  amend  their 
natural  condition.  He  has  accordingly  decreed,  that  the 
prudent  exercise  of  the  corporeal  and  mental  powers  should 
strengthen  each  other.  To  live  a  life  of  indolence,  is  to 
sin  against  one  of  the  first  laws  of  our  Creator ;  according- 

ly, we  find  that  the  offender  is  punished  with  loss  of  health 
and  spirits. 

The  time  allotted  to  a  lecture  is  not  sufficient  to  go  into 
a  description  of  the  subtle  operations  of  the  body.  We 
may  remark,  generally,  that  our  best  health,  strength,  and 
spirits,  depend  on  the  good  and  natural  state  of  the  mi- 

nutest and  almost  imperceptible  vessels  and  nerves  of  the 
•body.  The  little  diminutive  pipes  and  tubes,  the  extended 
continuations  of  larger  vessels,  must  be  kept  free  and  open. 

*I  consider  the  body  (says  Addison)  as  a  system  of  tubes 
and  glands,  or  a  bundle  of  pipes  and  strainers,  fitted  to  one 
another  after  so  wonderful  a  manner,  as  to  make  a  proper 

engine  for  the  soul  to  work  with*.'  The  strength  of  the 
heart  and  arteries  alone,  in  a  sedentary  fife,  is  by  no  means 
sufficient  to  keep  up  and  perpetuate  the  requisite  motion 
of  the  fluids  through  these  capillary  vessels  ;  but  it  requires 
the  assistance  and  joint  force  of  all  the  muscles  of  the  body, 
to  propel  and  accelerate  the  circulation  of  the  whole  mass 
of  blood,  in  order  to  keep  these  minute  tubes  pervious  and 
clear. 

*  Spectator,  No.CXVo 
T  g 
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That  sprightly  vigour  and  alacrity  of  liealth,  say*  Cado- 
gah,  which  we  feel  and  enjoy  in  an  active  course  of  life, 
that  zest  in  appetite,  and  refreshment  after  eating,  which 
sated  luxury  seeks  in  vain  from  art,  is  owing  wholly  to 
new  blood,  made  every  day  from  fresh  food,  prepared  and 
distributed  by  the  joint  action  of  all  parts  of  the  body.  No 
man,  says  he,  can  have  these  delightful  sensations,  who 
lives  two  days  with  the  same  blood.  To  introduce  new 
juices,  the  old  must  be  thrown  off,  or  there  will  be  no  room, 
there  will  be  too  great  a  plethora  or  fulness.  In  a  state  of 
indolence  or  inactivity,  the  old  humours  pass  off  so  slowly, 
the  insensible  perspiration  is  so  inconsiderable,  that  there 
is  no  void  to  be  filled ;  consequently,  by  degrees,  the  ap- 

petite, or  desire  of  supply  must  daily  diminish,  and  at 
last  be  totally  lost*  To  this  doctrine,  morbid  indolence  will 
reply,  that  this  plethoric,  or  aowded  state  of  the  system, 
with  all  the  disagreeable  feelings  consequent  thereon,  may 
be  removed  by  evacuating  medicines.  There  is  no  reason- 

ing with  those  who  had  rather  take  a  purge,  than  a  walk; 
or  an  emetic,  than  a  ride. 

Some  of  you  injure  your  health  by  too  close  application 
to  study.  Sedentary  thoughtfulness  will  wear  out  the 
body,  and  generate  diseases  that  shorten  life.  A  dyspeptic 
stomach,  emaciated  body,  and  irritable  feelings,  compose 

the  heavy  tax,  which  men  of  fine  intellects  and  deep  study- 
pay  for  their  eminence.  But  there  is  a  sort  of  lazy  litera- 

ture, a  kind  of  suspended  animation,  which  engenders 
many  chronic  diseases  that  embitter  and  shorten  life.  This 
torpid  state,  in  which  mind  and  body  are  equally  stagnant, 
occassions  tasteless  meals,  perpetual  langour,  and  causeless 
anxiety.  Here  the  body  is  not  worn,  but  rusts  out.  In 
this  state,  wine,  ardent  spirits,  and  tobacco,  are  eagerly 
coveted. 
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Let  us  next  consider  impressions  made  directly  and  im^ 

mediately  6n  the  stomach*. 
To  remove  the  sinking  and  dismal  langour  and  dejection, 

brought  on  by  offending  against  the  first  principles  of  our 
nature,  men  turn  for  a  momentary  relief  to 

Intemperance : 

Which  is  commonly  an  application  of  stimulating  and 
narcotic  things  to  the  stomach.  But  who  shall  define 

Temperance?  a  word  like  liberty,  diff*erent  in  signification 
in  different  countries.  Before  you  can  adjust  the  criterion 
of  temperance,  you  should  visit  some  of  the  colleges  on 
the  continent  of  Europe,  where  a  piece  of  bread,  an  egg, 
or  an  onion,  with  a  draught  of  milk  and  water,  is  thought 
a  tolerable  meal.  There  is,  however,  an  absolute,  deter- 

mined temperance,  measured  by  every  man*s  unprovoked 
appetite  and  consumption ;  a  mean  at  which  virtue  takes 

her  stand.  ' 
If  a  man  go  on  daily  taking  more  than  he  needs  or  can  . 

get  rid  of,  he  feels  oppressed,  his  appetite  fails,  and  his  ■ 
spirits  sink.  Then  he  has  recourse  to  rich,  stimulating  food; 

*  Opportunities  of  looking  into  the  stomach  of  a  living' subject  are  very 
rare  indeed.    I  remember  but  two  instances  on  the  records  of  medicine. 

One  was  a  woman  who  was  in  the  general  hospital  at  Vienna,  in  1798. 
She  had  her  stomach  perforated  by  a  wound  which  could  not  be  closed 
up.  Through  this  wound  her  food  might  be  seen.  When  any  indigestible 
food  created  uneasiness,  as  sour  crout,  she  took  the  oppressive  food  out  with 
her  fingers,  and  washed  out  her  stomach  with  water,  and  this  always  re- 

lieved her,  and  revived  her  appetite.  Milk  was  observed  to  curdle  instant- 
ly, except  when  she  had  carefully  rinced  ovit  her  stomach.  In  this  case, 

says  Dr.  Helme,  the  coagulation  did  not  take  place  till  after  some  time, 
for  want,  he  supposes,  of  gastric  liquor.  The  coagulation  could  be  ex- 

pedited by  irritating  the  inner  surface  of  the  stomach  with  the  finger.-— 
Asses  milk  was  longer  in  coagulatirkg  than  cows  milk.  The  last  coagu- 

lated in  a  few  moments.  Eggs  and  cheese  were  quickly  digested,  but  not 
so  soon  as  flesh  meat.  Vegetables  in  general  were  longer  uiiderg;oing  this 
process  j  of  these  potatoes  and  carrots  passed  of  sQonei^t, 
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and  though  he  washes  down  each  mouthful  with  a  glass  of 
wine,he  can  relish  nothing.  Thus  distressed  he  applies  to  the 
doctor,  to  give  him  an  appetite  I  who,  after  evacuating  him 
upwards  and  downwards,  gives  him  aromatic  bitters,  in- 

fused in  wine  or  brandy ;  elixir  of  vitriol*  ;  bark,  oil  of 
wormwood,  steel,  columbo ;  soap,  aloes,  and  rhubarb; 
quassia,  and  lime-water.  Some  of  these,  by  giving  con- 

tractility to  the  imbecile  organ,  afford  a  short  respite  to  his 
sufferings.  They  may  moreover  effect  a  transient,  but 
fallacious  relief  by  forcing  the  concocting  powers  to  squeeze 
their  crude,  austere  contents  into  the  blood  ;  until  at  length 
oppressed  Nature  resents  the  injury,  in  the  form  of  gout, 
palsy,  or  apoplexy.  A  skillful,  honest  physician  will  say 
in  such  cases, — Your  cure  can  only  be  found  in  exercise. 
A  ride,  with  the  cheerful  scenery  of  a  new  and  beautiful 
country,  will  give  you  health,  vigour,  and  vivacity,  sound 
sleep,  and  a  keen  appetite.  But  no  drugs  can  act  upon 
your  blood  and  juices  like  the  joint  force  of  all  the  muscles 
of  your  body  acting  and  re-acting,  as  in  a  regular  ( ourse 
of  moderate  exercise  ;  nor  can  any  of  our  draughts  and 
potions  oxygenate  your  pulmonic  blood,  like  the  inspi* 
ration  of  the  salutiferous  air  of  the  mountains. 

**  The  first  physicians  by  debauch  Avere  made ; 
Excess  began,  and  sloth  sustains  the  trade. 
By  chace  onr  long--liv'd  fathers  earn'd  their  food  ; 
Toil  strung  their  nerves,  and  purifyVl  their  blood. 
But  we,  their  sons,  a  pamper'd  race  of  men. 
Are  dwindled  down  t6  three-score  years  and  ten. 
Better  to  hunt  in  fields  for  health  unbought, 
Thau  fee  the  doctor  for  a  nauseous  draught, 
The  wise  for  cure  on  exercise  depend  : 
God  never  made  his  work  for  man  to  mend." 

Dryden. 

*  Elixir  of  vitriol,  if  long  bontinued,  has  a  pernicious  effect  on  the stomach. 
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We  have  said,  that  the  causes  producing  chronic  diseases, 
arranged  themselves  under  two  general  heads  : — those 
which  act  on  the  whole  body,  and  which  affect  the  stomach 
in  a  secondary  way  ;  and  those  which  act  directly  on  the 
stomach,  and  affect  the  whole  body  through  the  medium  of 
that  organ;  that  to  these  we  might  add  causes,  acting 
upon  the  whole  body  and  upon  the  stomach  at  the  same 
time;  such,  for  example,  as 

A  rakish  life,  A  rakish  life  is  too  well  known,  to  need 
a  description.  It  is  often  a  halo  of  misery,  surrounding 
the  brightest  genius  !  To  point  out  its  ill  effects,  would  be 
an  insult  to  your  understandings,  i  might  as  well  labour 
to  convince  you  of  the  blessings  of  health,  or  the  advan- 

tages of  industry.  I  pass  the  subject  over  in  silence^  only 
remarking,  in  the  words  of  Martial — 

Balnea,  Vina,  Venus,  consunmnt  corpora  nostra^ 

Instances  of  young  gentlemen  sinking  deep  into  the 
scandalous  habit  of  drinking  ardent  spirits,  are  very  rare 
indeed  ;  yet  it  would  not  be  difficult  to  prove,  that  there  is, 
and  has  been  for  several  years,  six  times  as  much  ardent 
spirit  expended  annually  here,  as  in  the  days  of  your 
grandfathers.  Unruly  wine  and  ardent  spirits  have  sup- 

planted sober  beer.  Is  it  not  the  case,  that  some  use  them 
!of  that  strength,  and  in  that  quantity,  which  is  not  con- 

sistent with  the  regular  functions  of  the  brain*  ?  Many, 

*  Of  ardent  spirits,  and  wine. 
The  art  of  procuring  ardent  spirits  by  (listillatlon,  was  a  discovery  of  the 

Arabian  chemists.  Tiiey  first  obtained  it  from  rice,  whence  it  took  its  name 
arrac.  At  present,  it  is  generally  procured  by  the  distillation  of  fermented 
liquors.  In  France,  it  is  drawn  from  wines.  In  England,  and  in  Germany, 
from  malt  liquors  :  and  in  this  country,  and  the  West  India  Islands,  from 
sugar,  and  from  molasses.  This  ardent  spirit,  from  whatever  subject  it  is 
^btained,  is  found,  if  freed  from  its  phlegm  and  gross  oil,  to  be  essentially 
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warmed  by  the  generosity  of  youth,  may  think  is  conso- 
nant with  prudence,  to  drink  so  as  to  produce  that  exhila- 

ration of  spirits,  which  takes  place  just  on  this  side  intoxi- 
cation ;  but  I  hesitate  not  to  pronounce,  that  the  repetition 

the  same.  By  repeated  distillations,  this  spirit  is  purified,  when  it  obtains 
the  arabie  name  of  alcohol. 

Wine  is  the  fermented  juice  of  the  grape,  and  pontains  three  different 
matters  :  First,  a  portion  of  must,  or  unassimilated  matter :  Second,  a  por- 

tion of  proper  wine,  in  which,  by  means  of  fermentation,  a  quantity  of  al- 
cohol is  produced  :  Third,  a  portion  of  vinegar,  produced  by  too  active  or 

too  long  protracted  fermentation.  In  new  wine,  the  must  will  be  most 
abundant ;  as  fermentation  advances,  the  portion  of  genuine  wine  will  be 
more  considerable  j  if  fermentation  has  all  along  been  properly  managed, 
vinegar  will  not  appear  in  any  considerable  quantity,  From  the  proportion 
of  these  several  matters,  depending  on  the  period  and  state  of  the  fermen- 
tion,  the  qualities  of  wine  may  be  ascertained.  See  Neumann's  Chemistry, 
Lewis's  Materia  Medica,  and  Mothcrby's  Dictionary. 

The  Oenus,  or  wine  of  the  antients,  that  which  Paul  recommended,  as 
good  for  the  stomach,  was  a  very  different  liquor  from  the  Avine  drank  by 
the  English,  Irish,  and  Americans.  The  wine  of  the  ancients  was  the  pure 
juice  of  the  grape,  rendered  active  by  fermentatian  ;  for  they  were  totally 
ignorant  of  ardent  spirits  ;  whereas  our  strongest  wines  contain  a  fourth 
part  of  this  fiery  spirit,  while  many  of  the  cheap  ones  are  a  vile  mixture  of 
deleterious  articles,  justly  ranked  among  the  remote  causes  of  ournervous 
disorders,  palsies,  and  apoplexies.  If  one  gallon  of  our  strongest  bodied 
wines  be  submitted  to  distillation,  it  yields  one  quart  of  spirit,  that  will  * 
burn  when  thrown  on  the  fire.  The  quantity  of  sharp  vinegar  contained 
in  the  same  portion  of  wine,  is  not  so  easily  ascertained. 

We  will  now  present  you  with  a  few  experiments,  demonstrating  the 
pernicious  effects  of  spirituous  and  vinous  liquors,  first  on  the  stomach  of 
brutes,  and  next  on  the  human. 

In  Bavaria,  during  the  years  1797,  1798,  and  1799,  the  scarcity  of  fod- 
der compelled  them  to  destroy  a  great  number  of  horses^^  employed  both  for 

the  purposes  of  war  and  of  agriculture.  Dr.  Pilger  availed  himself  of  this  , 
opportunity,  and  made  a  number  of  cruel  experiments  on  nearly  two  hun- 

dred horses,  with  arsenic,  corrosive  sublimate,  barytes,  opium,  belladonna, 
hemlock,  laurel  water,  distilled  spirits,  Avine,  and  vinegar.  After  giving 
horses  brandy,  so  as  not  only  to  exhilirate  them,  but  to  make  them  stagger, 
and  even  to  drop  down,  he  found  ou  opening  them,  that  it  shrivelled  an4 
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of  such  practices  is  pernicious  to  health,  and  dangerous  to 
morals.  Cannot  wisdom  devise  a  plan  of  social  intercourse, 
independent  of  the  stimulus  of  the  bottle  ?  .  It  is  said,  such 
plans  existed  in  the  city  of  Geneva,  before  the  French 

contracted  the  stomach,  gave  a  bloodshot  appearance  to  the  intestines,  and 
produced  congestions  in  the  brain.  But  the  efiFect  of  vinegar  was  the  most 
remarkable.  Concentrated  vinegar  excited  the  most  dreadful  spasms,  and 
produced  fatal  symptoms.  They  became  extremely  weak  before  death ;  and 
in  those  which  were  killed  in  this  extreme  weakness,  the  alimentary  canal 
exhibited  very  little  or  no  irritabihty  on  pricking  its  fibres. 

That  vinegar  is  destructive  to  the  human  stomach,  is  known  by  its  ef- 
fects on  plump,  healthy  females,  who,  from  a  silly  desire  of  looking  delicate, 

that  is,  sickly,  swallow  daily  large  draughts  of  vinegar.  This  innocent  prac- 
tice only  ruins  the  digestive  faculty,  and  thereby  deprives  the  system  of  its 

requisite  nourishment  I  The  dnly  standard  of  beauty  is  high  health.  Dr. 
Beddoes  tells  us,  that  in  some  of  the  boarding-schools  in  England,  a  keen 
appetite,  and  its  consequence,  emlonpoint,  is  held  up  by  the  mistress  as  a 
dreadful  evil ;  and  that  starvation  and  vinegar  are  encouraged,  instead 
of  being  severely  denounced.  Emaciation,  thxis  induced,  leads  to  con- 
sumption. 

From  what  has  been  said,  it  appears,  that  some  wine  makes  a  twofold  at- 
tack on  our  health  and  happiness.  It  attacks  the  stomach  as  wine,  and  re- 

turns to  the  charge  in  the  form  of  vinegar.  Hence,  in  weakly  stomachs, 
when  the  ing-esta  are  composed  chiefly  of  vegetables,  and  nearly  on  the 
point  of  acidity,  a  single  glass  of  wine,  nay,  half  a  glass,  will  turn  the 
whole  mass  into  so  much  thick  vinegar.  Then  come  magnesia  and  lime- 
water  to  neutralize  the  vinegar  bottle  !  Who  then  but  must  see  the  ab- 

surdity uf  throwing  a  glass  of  wine  into  a  dyspeptic  stomach,  directly  after 
a  dinner  composed  chiefly  of  vegetables  ?  Yet  it  is  constantly  done,  to  the 
unspeakable  distress  of  the  sufferer,  agonizing  with  wind  and  acid.  Phy- 
-sicians  should  endeavouj*  to  convince  such  patients,  that  wind  and  acid  arc 
not  the  causes,  but  the  consequences  of  a  torpid,  imbecile  stomach.  They 
should  be  told,  that  when  a  healthy  stomach  is  moderately  filled  with  vege- 

tables, and  well  roasted,  or  well  boiled  meat,  neither  air,  nor  acid  is  to  be 
found  in  the  whole  alimentary  canal. 

Of  the  pernicious  effects  of  wine  on  children. 
The  best  informed  European  physicians  condemn  the  practice  of  giving^ 

■wine  daily  to  childreu.   It  has  becoiue  a  prevalent  custom  of  late  in  Ame-. 
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inflicted  the  benefits  of  their  liberty  on  that  philosophic 
p6ople. 
Among  the  causes  which  act  directly  and  immediately 

on  the  stomach,  we  mentioned,  besides  ardent  and  vinous 
spirits^  certain  narcotic  substances. 

Hea,  to  give  a  glass  of  wine  to  such  children  as  are  old  enough  to  sit  at 
table  with  their  parents.  If  the  opinion  of  experienced  physicians  have 
iDo  weight  with  parents,  the  following  well-conceived  experiment,  being 
proof  positive  of  the  pernicious  effects  of  wine,  may  possibly  induce  some 
to  reflect  a  little  on  the  subjecL 

A  physician  of  great  eminence  in  London,  gave  to  one  of  his  children  a 
fidl  glass  of  sherry  every  day  after  dinner,  for  a  week.  The  child  was 
about  five  years  old,  and  had  never  been  accustomed  to  wine.  To  another 
child,  nearly  of  thq  same  age,  and  under  similar  circumstances,  he  gave  a 
large  China  orange,  for  the  same  space  of  fpme.  At  the  end  of  a  week,  he 
found  a  very  material  difference  in  the  pulse,  the  heat  of  the  body,  the 
urine,  and  the  stools  of  the  two  children.  In  the  first,  the  pulse  was  quick* 
ened,  the  heat  increased,  the  urine  high-coloured,  and  the  stools  destitute 
©f  their  usual  quantity  of  bile ;  while  the  second  had  every  appearance 
that  indicated  high  health.  He  then  reversed  the  experiment ;  to  the  first 
mentioned  child  he  gave  the  orange,  and  to  the  other  the  wine.  The  effects 
followed  as  before  : — A  striking  and  demonstrative  proof  of  the  permcious 
effects  of  wine  on  the  constitution  of  children  in  full  health. 

This  accurately  executed  experiment  is  related  by  Mr.  Sandford,  surgeon 
at  Worcester  in  England,  and  quoted  by  Dr.  Beddoes  in  his  Hyg'eia;  who 
thus  remarks  on  it,  that  the  deficiency  of  bile  is  full  evidence  of  the  in- 

jurious effects  of  wine  upon  the  digestive  organs  in  this  double  experi- 
ment." Yet  we  find  that  some  physicians  have  learned  their  patients  to 

attribute  these  very  complaints  to  a  redundancy  of  bile  I  and  therefore  pre- 
scribe salt  of  wormwood  and  rhubarb,  or  soap,  rhubarb,  and  aloes  ;  in- 
ducing thereby  a  farther  weakness  of  the  digestive  organs,  the  proximate 

cause  of  the  disorder.  My  venerable  preceptor.  Dr.  Fothergill,  cured 
such  complaints  with  fresh  made  porter.  By  the  time  London  porter- 
arrives  in  America,  it  contains  too  much  vinegar  to  be  serviceable  in 
these  cases. 
Mahomet,  with  a  view  to  temperance,  forbad  his  followers  to  drink 

wine  ;  and  in  order  to  correct  their  savage  custom  of  eating  raw  flesh,  as 
do  the  Abyssinians  to  this  day,  he  allowed  them  to  eat  any  thing  that  had 
passed  through  fire  j  meaning,  whatev-ef  had  undergone  the  process  oi 
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Narcotics  are  soporiferous  drugs,  whicli  induce  stupefac- 
tion. It  is  the  property  of  naicotlcs,  to  -xlv  iiiicire  fu  st,  and 

then  to  relax  and  stupify.  They  inv<^i  y ':!eb:iitaie  the 
organs  to  which  they  are  inrimediateiy  apphec^  ;  at  length, 
they  have  a  similar  effect  oii  the  whole  svstem.  At  the 
head  of  this  class  of  drugs  we  place  opium*,  which  is  the 
milky  juice  that  exudes  frora  the  heads  of  poppies,  wbea 
incisions  are  made  in  them,  and  then  gradually  dried  in 
the  sun.  To  this  class  belong  ̂ Uo,  cicuta,  or  lieralonk; 
helladonna,  or  deadly  nightshade;  stramonium^  or  apple  of 
Peru ;  and  nicotiana,  or  tobacco. 

The  Turks,  who  were  forbidden  by  Mahomet  to  rh  ink 

wine,  intoxicate  themselves  with  opium.  I-  nt 
some  will  eat  more  than  an  ounce  in  a  ' 
seen,  that  nothing  so  eflectually  preserves  ̂   a  > 
vents  disease,  as  maintaining  the  tone  and  r.-i  3 
of  the  digestive  organs  ;  and  there  is  no  orug  1 
iise  which  renders  them  so  torpid,  and  v\iiich  .^o  r-.  ;,,:.ijy 
stagnates  their  functions,  as  opium.  After  oe^tr. i  ih^ 
energy  of  the  stomach,  it  undermines  tlie  power-,  of  \aq 
other  organs  in  succession,  even  to  the  organ  of  ih^ushU 
Travellers  inform  iis,  that  the  visage  and  general  appear- 

ance of  the  opium-eaters  in  Turkey,  are  the  most  disgust- 
ing imaginable,  even  worse  than  our  most  abandoned  rum- 

drinkers.    Some  of  these  mistrable  Turks  have,  however, 

cookery.  A  century  or  two  after  his  death,  the  chemists  of  his  country 
discovered  the  art  of  drawing"  ardent  spirits  from  lice,  by  distillation. 
When  these  Mahometans  were  reproached  for  intoxicating-  themselves 
with  this  spirit,  which  they  called  arrac,  they  replied,  that  it  had  passed 
through  the  fire,  and  was  therefore  agreeable  to  the  laws  of  Mahomet,  as 
expressed  in  the  Koran. 

*  Galen  was  the  first  of  the  Greek  writers  who  mentions  opium.  It  was 
Tbnt  little  used  among  the  ancients.  Paracelsus  and  Silvias  de  la  BoiS 
brought  it  into  vogue  in  Europe,   Sydenham  used  it  fij  st  iii  small-pox. 
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mind  enough  left  to  destroy  themselves  by  the  dagger,  to 
prevent  living,  or  rather  hreathing  a  few  years  longer,  in  a 
state  of  confirmed  idiotism,  which  is  the  fate  of  most  of 
them  during  the  latter  years  of  their  existence.  Thus 
much  for  opium  :'^but  what  shall  we  say  of  Nicotiana* ^ 
our  beloved  Tobacco  ? 

With  what  caution  should  a  man  proceed,  in  attacking  a 
favourite  of  the  people  ?  A  prudent  man,  one  who  wishes 
to  sail  quietly  down  the  popular  stream,  would  be  disposed 
rather  to  flatter  and  applaud  the  object  of  their  atfections. 
But  an  honest  man,  who  differs  a  little  from  him,  common- 

ly designated  as  a  prudent  one,  can  never  flatter  where  he 
feels  a  friendship.  He  will  give  the  true  character  of  a 
dangerous  inmate,  and  warn  his  friends  of  the  consequences 
of  cherishing  a  viper  in  his  bosom.  You  already  perceive, 

that  although  we  would  give  "  fair  play"  even  to  a  treach- 
erous enemy,  yet  tobacco  has  done,  and  is  secretly  doing 

*  Nicotianaj  so  called  from  Jacobus  Nicotius,  ambassador  to  the  court 
of  Portugal  fr6m  Francis  II,  king  of  France.  Nicotius  bought  some  seeds 
of  this  plant  from  a  Dutchman,  in  1560,  who  had  just  brought  them  from 
America.  From  this  seed  the  plant  Avas  produced  in  France.  Sir  Francis 
Drake  carried  it  into  England  ;  and  Sir  W^alter  Raleigh  first  brought  it 
into  Fashion.  The  dried  plant  was  afterwards  imported  in  great  plenty 
from  Tobago,  and  hence  it  obtained  the  name  of  Tobacco. 

Linnaeus  places  this  genus  of  vegetables  in  the  first  section  of  his  fifth 
class,  which  contains  those  plants  whose  flowers  have  five  stamina  and  one 
style,  which,  expressed  in  botanical  language,  is  Pentandria  Monogynia. 
This  genvis  has  eleven  species,  one  of  which  is  called  Hyoscyamus^  from 
its  agreeing  in  several  of  its  characters  Avith  the  deleterious  henbane. 

Nicholas  Monardus,  a  German,  has  written  a  folio  on  the  virtues  of  to- 
bacco. It  is,  doubtless,  a  valuable  medicine,  especially  in  cases  where  the 

Digitalis  has  been  used  without  success.  An  English  physician.  Dr.  Fow- 
ler, used  a  tincture  of  tobacco  in  fifty-two  cases  of  dropsy,  and  found  it 

efficacious  in  forty-nine  of  them.  The  same  physician  found  it  very- 
beneficial  in  dysuries  from  gravel.  I  have  used  it  in  such  cases  with 
satisfaction. 
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too  much  mischief,  to  expect  any  more  from  u^^  than  a 
severe  trial,  and  rigorous  justice. 

The  great  Linnseus  has,  beside  his  celebrated  artificial 
classification,  given  us  dL  natural  one.  In  his  natural  ar» 
rangement,  he  has  placed  tobacco  in  the  class  Lurldce; 
which  signifies  pale,  gastly,  livid,  dismal,  and  fa^al.  To 
the  same  ominous  class  belong,  foxglove,  henbane,  deadly 
nightshade,  and  another  poisonous  plant,  bearing  the  tre- 
mendous  name  of  Atropa,  one  of  the  furies.  Let  us  exa- 

1  mine  one  of  them,  viz.  Tobacco,  its  qualities,  and  its  effects 
on  the  human  constitution. 
When  tobacco  is  for  the  first  time  taken  into  the  mouth, 

it  creates  nausea  and  extreme  disgust.  If  swallowed,  it 
excites  violent  convulsions  of  the  stomach  and  of  the  bow- 

els, to  eject  the  poison  either  upward  or  downward.  If  it 
be  not  very  speedily  and  entirely  ejected,  it  produces  great 
anxiety,  vertigo,  faintness,  and  prostration  of  all  the  senses, 
and  in  many  instances  death  has  followed.  The  oil  of  this 
plant  is  one  of  the  strongest  of  yegetable  poisons,  insomuch, 
that  we  know  of  no  animal  that  can  resist  its  mortal  effects. 

These  are,  without  exaggeration,  some  of  the  lurid  quali- 
ties of  our  beloved  tobacco.  Let  us  now  see  if  it  can  be 

agreeable  to  the  laws  of  the  animal  economy,  or  consonant 
to  common  sense,  that  a  plant  with  such  qualities,  can  act 
otherwise  than  detrimental  to  the  tender  constitutions  of 

young  persons. 
The  human  organs  are  endowed  with  a  faculty  of  select- 

ing certain  wholesome  articles ;  and  our  digestive  appara- 
tus, of  assimulating  and  changing  them  into  our  own  na» 

ture  and  substance.  Beside  this  nutritive  faculty,  our  or- 
gans are  endowed  with  a  repulsive  one, — with  certain 

instincts,  or  perceptions,  by  which  they  reject  whatever  is 
unwholesome  or  pernicious  to  our  well  being.  These  pow- 

ers and  faculties,  purely  instinctive,  are  more  or  less  pos- 
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sessed  by  every  healthy  animal.  Man,  endued  with  reason^ 
has  these  instincts  in  less  perfection  than  the  brutes. 

The  organs  of  the  senses  are  so  nriany  guards,  or  centi- 
Dels,  placed  at  those  avenues  where  death  is  most  likely  to 
enter.  For  illustration,  let  us  suppose  a  man  cast  ashore 
on  some  uninhabited  island,  and  roaming  among  unknown 
fruits  and  herbs,  with  a  desire  to  satisfy  his  hunger ;  he 
knows  not  whether  what  he  finds  be  wholesome  or  poi-* 
sonous.  What  naturally  follows?  The  first  examination 
which  the  vegetable  undergoes,  is  that  of  the  eye;  if  it  in- 

curs its  displeasure,  by  looking  disagreeable  and  forbidding, 
even  this  may  induce  him  to  throw  it  away  ;  but  if  it  be 
agreeable  to  the  sense  of  seeing,  it  is  next  submitted  to 
the  examination  of  the  smell,  which  not  unfrequently  dis- 

covers latent  mischief,  concealed  from  the  sight ;  if  not 
displeasing  to  the  sight,  nor  disagreeable  to  the  smell,  he 
readily  submits  it  to  the  scrutiny  of  the  next  guard,  the 
tongue  ;  and  if  the  taste  too  approve  of  the  choice,  he  no 
longer  hesitates,  but,  eating  it,  conveys  it  into  his  stomach 
and  intestines;  both  of  which,  like  faithful  body-guards, 
are  endowed  with  a  nice  perception  and  prompt  action,  by 
which,  if  what  was  eaten  as  wholesome  food  should,  not- 

withstanding all  the  former  examinations,  still  possess  a 
latent  quality  injurious  to  life,  the  stomach  is  stimulated  to 
reject  it  upward,  or  the  intestines  to  expel  it  downwards. 
These  internal  perceptions,  and  consequent  exertions,  are 
the  first  and  most  simple  acts  of  Nature,  being  purely 
instinctive,  constituting  what  physicians  call  the  Vis 

medicatrix  naturw^^  or  re-action  of  the  system*.  ' 
Let  us  suppose,  tliat  our  hungry  adventurer  had  fallen 

on  the  tobacco-plant;  he  would  find  nothing  forbidden  in 
its  appearance ;  to  his  smell  it  would  be  rather  ungrateful ; 

*  See  Mr.  Mudge's  Essay  on  the  Fis  VitoB, 
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to  his  taste  so  nauseating,  that  it  is  surprising  how  the  same 
man  ever  ventured  to  taste  green  tobacco  tvi^ice  ;  but  if 
taken  into  his  stomach,  convulsions,  fainting,  and  a  tennpo- 
rary  loss  of  his  senses,  follow ;  accompanied  with  violent 
and  nasty  operations.  If  that  which  is  wholesome  affect 
the  senses  of  animals  with  pleasure,  and  invite  them  to 
convert  it  into  their  own  juices ;  and  if  that  which  is  un- 

wholesome excite  disgust  in  smell,  taste,  and  appetite,  then 
would  our  adventurer  rank  this  herb  among  poisons,  and 
note  it  as  one  of  those  which  Nature  forbade  him  to  use. 

Yet  man,  by  perverting  his  nature,  has  learnt  to  love  it  I 
and  when  perverted  nature  excites  a  desire,  that  appetite 
or  desire  is  inordinate  and  ungovernable  i  for  the  re-action, 
or  physical  resistance,  will,  like  that  of  the  moral,  lessen  in 
proportion  to  the  repetition  of  the  attacks ;  and  then  those 
guards  of  health,  already  mentioned,  desert  Nature,  and  go 
over  to  the  side  of  her  enemy;  and  thus  we  see  how  in*, 
temperate  drinking,  and  immoderate  smoking,  began  their 
destructive  career. 

The  first  effect  of  tobacco  on  those  who  have  surmount- 
ed the  natural  abhorrence  of  it,  and  who  have  not  only 

learnt  to  endure  it,  but  even  to  love  it,  and  who  have  al- 
ready commenced  the  nasty  custom  of  chewing  or  smok- 

ing, is,  either  a  waste  or  vitiation  of  the  saliva. 
The  saliva,  or  spittle,  is  secreted,  by  a  complex  glan- 

dular apparatus,  from  the  most  refined  arterial  blood,  and 
constantly  distils  into  the  mouth  in  health,  and  from  the 
mouth  into  the  stomach,  at  the  rate  of  twelve  ounces  a 

day*.  It  very  much  resembles  the  gastric  juice  in  the 
stomach ;  and  its  importance  in  digestion  may  be  imagin- 

ed, after  listening  to  the  words  of  the  great  Boerh^ave. 

*  Whenever  the  saliva  is  lavishly  spit  away,  we  remove 

*  Boerhaave's  Academical  Lectures. 
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one  of  the  strongest  causes  of  hunger  and  digestion.  The 
chyle,  prepared  without  this  fluid,  is  depraved,  and  the 

blood  is  vitiated  for  vi^ant  of  it.  I  once  tried,'  says  this 
great  philosopher  and  consummate  physician,  *  an  experi- 

ment on  myself,  by  spitting  out  all  my  saliva ;  the  conse- 
quence was,  that  I  lost  my  appetite  */  Hence  we  see  the 

pernicious  effects  of  chewing  and  smoking  tobacco.  I  am 
of  opinion,  that  smoking  tobacco  is  very  pernicious  to  lean 
and  hypochondriacal  persons,  by  destroying  their  appetite, 
and  weakening  digestion.  When  this  celebrated  plant  was 
first  brought  into  use  in  Europe,  it  was  cried  up  for  a  cer- 

tain antidote  to  hunger ;  but  it  was  soon  observed,  that  the 
number  of  hypochondriacal  and  consumptive  people  were 
greatly  increased  by  its  uset-  The  celebrated  Cullen 

says,  '  a  constant  chewing  of  tobacco  destroys  the  appetite, 
by  depriving  the  constitution  of  too  much  saliva  J.* 

One  of  the  kings  of  Spain  was  afflicted  with  a  very  of- 
fensive breath ;  to  remedy  which  the  physicians  advised 

his  majesty  to  chew  a  composition  of  gum  arabic,  amber- 
gris, and  other  perfumes,  the  use  of  which  occasioned  a 

great  expenditure  of  saliva.  The  courtiers,  either  out  of 
compliment  to  their  sovereign,  or,  what  is  more  probable, 
from  the  vanity  of  imitating  their  superiors,  went  very  ge- 

nerally into  the  same  custom.  The  consequence  was,  that 
they  who  followed  the  fashion  with  most  ardour,  lost  their 

appetites,  and  became  emaciated;  and  consumptions  in-' 
creased  so  fast  among  them,  that  the  practice  was  forbidden 
by  royal  edict. 

Some  do  not  eject  the  saliva,  but  prefer  swallowing  the 

*  Females  who  spin  flax,  and  the  manufacturers  of  straw  bonnets,  suffer 
from  the  same  cause. 

f  Boerhaave's  Academical  Lectures. 
%  Cullen's  Materia  Medica. 
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iiasty  mixture,  which  seldom  fails  to  induce  faintness>  pal- 
pitations of  the  heart,  trembling  of  the  limbs,  and,  sooner 

or  later,  some  serious  chronical  inconvenience. 
.  After  what  has  been  said,  who  can  doubt  of  the  bad 
effects  of  constant  application  of  powdered  tobacco  to  the 
delicate  membrane  of  the  nose ;  especially  if  they  know 
what  a  thin  partition  divides  the  olfactory  cavity  from  the 
brain  %} 

I  have  been  a  Professor  in  this  University  twenty-three 
years,  and  can  say,  as  a  physician,  that  I  never  saw  so 
many  pallid  faces,  and  so  many  marks  of  declining  health  ; 
nor  ever  knew  so  many  hectical  habits  and  consumptive 
affections,  as  of  late  years  ;  and  I  trace  this  alarming  in- 

road on  your  young  constitutions,  principally  to  the  per- 
nicious custom  of  smoking  cigarrs 

It  is  allowed  by  all,  that  since  the  foundation  of  this 
College,  the  custom  of  smoking  never  was  so  general ;  it  is 
conceded  by  all,  that  individuals  never  pushed  the  fashion 
to  such  extent ;  and  it  is  confessed  by  all,  that  the  inha- 

bitants of  this  place  never  appeared  so  pallid,  languid,  and 
unhealthy.  I  will  not  say,  with  some,  that  symptoms  of 
languor  have  been  discernible  iii  your  public  performances ; 
nor  am  I  disposed  to  attribute  it  wholly  to  the  causes  men- 

X  Too  constant  use  of  strong  snuff  brought  on  a  disorder  of  the  head, 
which  was  thought  to  have  shortened  the  life  of  a  celebrated  divine  and 
accomi/ished  gentleman  > — "  cujus  etiam  a  lingua  melle  dulcior  fiuelat 
oratiojt* 
*  Cigarr,  from  the  Spanish  Cigan  o,  a  little  roll  or  tube  of  tobacco : 

Tabaci  folia  in  tubulum  convoluta.  ̂   cig'arr  is  a  leaf  of  tobacco  formed 
into-a  small  twisted  roll,  somewhat  larger  than  a  pipe  stem,  of  about  six 
inches  long.  The  smoke  is  conveyed  through  the  winding  folds,  which 
prevent  it  from  expanding ;  there  is,  however,  a  small  aperture  made 
through  the  middle  by  a  wire.  The  cigarr  preceded  the  invention  of  the 
pipe.  The  best  come  from  the  Havanna  :  those  most  esteemed  are  mad«, 
in  the  convents. 

Vol.  I.  U 
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tioned  in  this  lecture.  I  believe  some  of  you  study  mom 
than  is  consistent  with  health,  and  exercise  less  than  is 
necessary  for  persons  of  your  age.  I  feel  a  particular  solici- 

tude for  such  worthy  characters  a«  become  sickly  by  indis- 
creet diligence ;  and  I  entreat  them  to  consider,  that  the 

habit  of  smoking  increases  muscular  indolence.  Nor  \9 
this  all— smoking  creates  an  unnatural  thirst,  and  leads  t(f 
the  use  of  spirituous  liquors.  I  will  not  vouch  for  th^ 
truth  of  the  common  observation,  that  great  smokers  are 
generally  tipplers.  They  appear  to  be,  however,  different 
strands  of  the  same  rope. 

Do  you  not,  Gentlemen,  see  clearly,  that  this  nasty,  idle 
custom  includes  the  insidious  effects  of  indolence  ;  the  dele- 

terious effects  of  a  powerful  narcotic  fumigation  ;  and  thd 
pernicious  effects  consequent  to  the  use  of  ardent  and  vi- 

nous spirits, — destructive  agents  to  men,  but  which  act 
with  redoubled  force  on  the  more  susceptible  frames  of, 
youth  ?  I  appeal  to  experience.  I  ask,  whether  he  who 
indulges  himself  in  this  way,  does  not  awake  in  the  morn- 

ing, hot,  restless,  and  dissatisfied  with  himself?  The 
sound  of  the  bell  grates  his  nerves.    Even  the 

"  Prime  eheerer,  li^ht. 
Of  all  material  beings  first  and  best  f," 

is  an  unwelcome  intruder.  He  dresses  with  languor  and 
fretfulness ;  his  mouth  is  clammy  and  bitter ;  his  head 
aches,  and  his  stomach  is  uneasy,  till  composed  a  little  by, 
some  warm  tea  or  coffee.  After  stretching  and  yawning, 
he  tries  to  numb  his  irksome  feelings  by  a  cigarr  and  a 
glass  of  wine,  or  a  little  diluted  brandy.  These  disagree- 

able sensations  will,  hov\^ever,  come  and  go,  through  the 
course  of  the  day,  in  spite  of  all  his  soporifics.  By  even- 

ing, a  handful  of  cigarrs,  a  few  glasses  of  wine,  &c.  re- 
t  Tht)mson. 
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move,  by  their  stronger  stimulus,  these  troublesome  sensa* 
tions ;  when  he  tumbles  into  bed,  and  rises  next  morning 
with  similar  feelings,  and  pursues  the  same  course  to  get 
lid  of  them.  Does  not  this  look  like  a  faithful  extract  from 

the  diary  of  "  a  Blood  ?" 
I  am  entirely  convinced,  that  smoking  and  chewing  in- 

jure ultimately  the  hearing,  smell,  taste,  and  teeth. 

**  Good  teeth,"  says  Hippocrates,  "  conduce  to  long  life 
because  he  who  does  not  masticate  his  food  properly,  and 
mix  it  thoroughly  with  a  due  portion  of  saliva,  will  find 
his  digestion  fail ;  and  this  failure  will  gradually  open  the 
avenues  to  death. 

The  practice  of  smoking  is  productive  of  indolence,  and 
tends  to  confirm  the  lazy  in  their  laziness.  Instead  of 
exercising  in  the  open  air,  as  formerly,  you  sit  down  before 
large  fires,  and  smoke  tobacco.  This  hot  fumigation 
opens  the  pores  of  the  head,  throat,  neck,'  and  chest ;  and 
you  pass  out,  in  a  reeking  sweat,  into  a  damp,  cold  atmos- 

phere ;  the  patulent  pores  are  suddenly  closed  ;  hence 
arise  disorders  of  the  head,  throat,  and  lungs.  These 
causes,  co-operating  with  those  already  mentioned,  produce 
those  hectical  symptoms  and  consumptive  complaints,  that 
have  been  multiplying  among  you  to  an  alarming  degree; 
for  this  nasty  custom  includes  the  destructive  effects  of 
indolence,  and  the  pernicious  effects  of  the  too  frequent 
use  of  vinous  and  ardent  spirits ;  agents  destructive  to  full 
grown  men  ;  but  which  act  with  redoubled  force  on  the 
more  susceptible  frames  of  young  gentlemen  in  the  spring 
of  life. 

Some  have  said,  and  the  observation  carries  with  it  a 

handsome  compliment,  "  that  smoking  cannot  be  an  evil 
custom,  seeing  most  of  the  clergy  follow  it."  I  am  mor- 

tified that  such  authority  can  be  adduced  to  oppose  our 
advice.  I  will  nevertheless,  venture  to  warn  you,  who  ex^ 

U2 
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pect  to  be  cloathed  with  the  sacred  function,  against  this 
inconvenient  practice,  until  you  are  at  least  fifty  years  of 
age.  As  a  sedentary  man  advances  in  life,  he  perspires 
less,  while  his  lungs  labour  more.  There  is  an  accumula- 

^  tion  of  viscid  phlegm  among  the  inert  and  almost  insensible 
solids  of  the  lungs  in  elderly  people,  which,  in  our  cold 
months,  especially  in  February  and  March,  produces  a 
kind  of  chronic  catarrh,  or  humoral  asthma ;  for  which 
smoking  is  beneficial.  Here  tobacco  is  a  safe  and  effica-* 
cious  pectoral* .  There  is,  however,  a  doleful  difference  be- 

tween the  case  of  a  man  of  sixty-five  taking  three  or  four 
pipes  of  tobacco  in  twenty-four  hours,  and  a  boy  of  seven-^ 
teen,  who  uses  ten  or  a  dozen  cigarrs  in  that  time.  In  one, 
the  cold  and  inert  fibre  is  warmed,  and  animated  to  throw 
off  an  offensive  load ;  in  the  other,  it  is  adding  fuel  to  fire, 
and  irritating  glands  already  sufficiently  stimulated  by  hig 
youthful  nature.  , 

The  gentlemen  of  the  clergy  drink  sparingly,  even  of 
wine;  but  many,  who  indulge  in  smoking,  drink  enormous 
quantities  of  hot  tea  f,  which  Boerhaave  observes  to  bet 

*  We  allow  tobacco  as  a  remedy,  not  as  an  amusement. 
•f-  Coffee  and  tea  are  articles  friendly  to  morals,  seeing  they  frequently 

exclude  the  use  of  spirituous  liquors.  The  French  and  Spaniards  take 
coffee  directly  after  dinner,  instead  of  wine  :  a  custom  worthy  of  imitation. 
A  physician  is  often  asked,  which  is  most  wholesome,  tea,  or  coffee  ? 
Either  of  them,  made  very  strong,  must  be  injurious  ;  both  certainly  sus- 

pend the  inclination  to  sleep,  and  impede  digestion.  Tea  or  coffee,  of 
uioderate  strength,  and  drank  with  discretion,  is  found  by  experience 
friendly  to  the  human  constitution.  Old  smokers  will  sometime  drink  a 
dozen  dishes  of  tea,  and  destroy  thereby  the  tone  of  their  stomachs.  Young 
smokers  also  suffer  from  the  same  cause.  One  of  the  most  speedy  methods 
of  weakening  the  stomach  is,  to  smoke  cigarrs,  and  at  the  same  time  swill 
tea  or  coffee,  and  eat  an  enormous  pile  of  toast,  swimming  in  butter.  We 
have  said  already,  that  the  use  of  the  saliva  was,  to  assist^  with  the  bile> 
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one  of  the  pernicious  consequences  of  smoking  tobacco:  as 
it  assists  to  bring  on  hypochondriac  and  other  dismal  dis- 

orders. By  forbearing  to  do  what  may  innocently  be  done, 
we  may  add  hourly  new  vigour  to  resolution.  I  can  hardly 
believe  there  ever  was  a  rigidly  virtuous  man,  who  became 
a  slave  to  tobacco.  To  set  the  mind  above  the  appetite, 

says  the  British  moralist t,  is  the  end  of  abstinence;  and' 
abstinence  is  the  ground-work  of  virtue.  For  want  of 
denying  early  and  inflexibl}^  we  may  be  inticed  into  the 
recesses  of  indulgence,  and  sloth  and  despondency  may 
close  the  passage  to  our  return. 

I  hope  that  those  of  the  clergy  who  follow  remarkably 
this  custom,  will  receive  kindly  what  I  utter  seriously, 
respectfully,  and  affectionately.  Strengthen,  I  beseech  you, 
the  minds  of  these  youth,  to  relinquish  a  habit,  which,  you 
know,  requires  some  exertion.  If  you  want  an  excitement, 
look  at  that  consumptive  young  man,  whose  emaciated 
figure  strikes  you  with  horror;  see  his  forehead  covered 
with  drops  of  sweat ;  his  cheeks  painted  with  a  livid 
crimson ;  and  his  eyes  sunk  ;  his  pulse  quick  and  tremu- 

lous ;  his  nails  bending  over  the  ends  of  his  fingers ;  and 
the  palms  of  his  hands  dry,  and  hot  to  the  touch.  Plis 
breath  offensive,  quick,  and  laborious;  his  cough  incessant, 
scarcely  allowing  him  time  to  tell  you,  that  he  smoked 
cigarrs  without  number  ;  drank  brandy  and  water,  and 
wine;  played  daily  on  the  flute  f;  and  coming  home  one 
night  from  a  crowded  musical  meeting,  caught  cold  ; 

to  mix  butter  and  fat  with  the  watery  part  of  aur  food ;  but^,  ia  such  a 
meal,  the  saliva  is  either  spit  out,  or  vitiated;  and  the  incongruous  mass 
is  left  to  sour,  because  the  principal  mean  of  assimilation  is  withdrawn, 

f  Johnson. 
X  Playing  on  wind  instruments,  as  well  as  singing,  are  pernicious  t» 

persons  predisposed  to  consumption. 
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which,  being  neglected,  brought  on  a  cough,  short  breath, 
expectoration  of  punilent  matter,  and  night  sweats ;  which 
soon  hurried  him  on  to  what  you  see. 

Of  the  seemliness  or  decency  of  the  practice  of  smoking 
and  chewing  tobacco,  more  may  be  said,  than  you  will 

have  patience  to  hear.  Boeihaave  obseiTes,  that  "  it  is 
allowed  by  the  universal  consent  of  the  more  civilized  na- 

tions, that  spitting  in  company  is  both  unmannerly  and 
nasty ;  insomuch,  that  among  the  inhabitants  of  the  East, 

it  was  held  in  the  highest  detestation  and  abhorrence  !**  A 
physician  should  never  use  tobacco  in  any  form,  as  some 
weak  patients  will  faint  at  the  smell  f. 

The  fashion  of  smoking  tobacco  was  introduced  into 
England,  by  Sir  Walter  Raleigh,  in  the  reign  of  James  L 
The  custom  was  followed  by  almost  all  the  nobility  and 
high  officers  of  the  realm,  to  the  great  dissatisfaction  of  the 
fastidious  monarch.  So  universally  prevalent  was  this 
fashion,  that  his  majesty  could  not  readily  find  any  one  to 
wrjte  or  preach  against  it.  He  therefore  wrote  a  tract  him- 

self, which  he  entitled,  A  counter  Blast  to  Tobacco,'*  a 
copy  of  which  may  be  seen  in  the  library  of  this  University. 
After  exposing  in  strong  language  the  unhealthiness  and 
ofFensiveness  of  this  practice,  he  closes  with  this  royal 

counter  blast : — "  It  is  a  custom  loathsome  to  the  eye, 
hateful  to  the  nose,  harmful  to  the  brain,  dangerous  to  thQ 
lungs ;  and,  in  the  black,  stinking  fume  thereof,  nearest 
resembling  the  horrible  Stygian  smoke  of  the  pit  that  is 

bottomless  !'* 
To  conclude.  The  moral,  to  be  deduced  froni  our 

whole  Lecture,  is,  the  necessity  of  avoiding  all  predisposing 

't'  The  custom  of  smoking  has  for  a  considerable  time  past  been  totally 
banished  from  all  polite  companies  in  England.  It  is  there  confined  to 
taverns  and  alehouses. 
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causes  to  nervous  disorders,  and  obviating  the  remote 
causes  of  consumption.  Quit,  then,  this  pernicious  habit, 
I  entreat  you. — Take  all  your  cigarrs  and  tobacco,  and  in 
some  cahn  evening  carry  them  on  to  the  common,  and 
there  sacrifice  them  to  health,  cleanliness,  and  decorum. 

SECTION  XXXIIL 

OF  THE  BRAIN  AND  NEIiVOVS  SYSTEM. 

May  not  animals  have  a  power  of  extracting  from  the  blood  the  electri- 
cal fiuid?  The  brain  then  would  be  the  great  laboratory  for  this 

purpose.— —Priestley. 

It  v^^ould  be  foreign  to  this  publication  to  enter  here 
into  a  minute  description  of  the  brain,  the  medulla 
SPINALIS,  and  the  nerves  which  proceed  from  thence, 
affording  sensation  and  motion  to  the  different  parts  of  the 
animal  frame.  Suffice  it  then  to  say,  that  these  are  com^ 
posed  of  tvtro  distinct  parts ;  the  medullary,  or  fibrous  ; 
and  the  cortical  part,  or  vascular  j  which  parts  are 
invested  by  their  proper  membranes,  called  the  pi  a,  and 

dura  mater.    •^■■^'>^;  i'Vv ,  = 
The  outer  or  cortical  part  of  the  bmin,  spinal  marrow, 

and  nerves,  are  exceedingly  vascular,  Rhuysch  has  made 
this  very  evident  by  his  preparations.  After  a  successful 
injection  of  his  ceraceous  matter  into  the  carotid  arteries, 
he  found  the  cortical  part  of  the  brain  became  red  ;  then 
separating  a  red  portion  of  it  from  the  rest,  but  cohering 
with  the  branch  of  an  artery,  and  macerating  it  in  water, 
till  the  membranes  putrified  and  dissolved  off,  he  put 
what  remained  in  spirits  of  wine,  and  found  it  to  be  red, 
very  tender,  flocculent,  a  fleecy,  coherent  substance,  filled 
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atid  tinged  red,  as  far  as  the  injection  had  reached  ;  the 
oily  nature  of  which  had  hindered  it  from  being  dissolved 
in  water,  as  the  membranes,  and  other  parts  that  were  not 
filled,  had  been.  Such  preparations  Rhuysch  often  made, 
and  found  the  experiment  succeed  in  hke  manner  with  the 
CEREBELLUM,  SPINAL  MAllROW,  and  NERVES. 
Now  w^e  have  before  shewn,  that  in  every  contraction 

of  the  heart,  a  very  large  quantity  of  blood  w^as  sent  al- 
most in  a  straight  line  from  the  heart,  and  therefore  the 

blood,  from  its  proximity  to  the  brain,  must  move  with  a 
proportionate  velocity.  Haller  computes  that  the  heart 
sends  to  the  brain  one-sixth  of  the  whole  mass  of  blood, 
Monro  at  less.  Let  us  therefore  suppose,  that  the  quan- 

tity thrown  out  by  the  left  ventricle,  at  every  pulse,  is  only 
one  ounce  and  a  half,  which  is  a  very  low  value,  as  the 
exactest  and  latest  measures  of  the  capacity  of  the  ven- 

tricle run  from  one  to  three  ounces.  A  sixth  part  of  this 
is  a  quarter  of  an  ounce.  Let  us  take  the  number  of  pulses 
to  be  60  in  a  minute,  or  3600  in  an  hour,  which  is  a  v^ry 
slow  pulse.  By  this  estimate,  900  ounces,  or  fifty-six 
pounds  and  four  ounces,  of  oxygenated  or  arterial  blood 
must  arrive  at  the  cortical  part  of  the  brain  in  an  hour, 
which  amounts  to  1349  pounds  in  the  natural  day  to  be 
returned  to  the  four  jugulars  back  again  to  the  heart 
unoxygenated. 

As  so  great  a  quantity  of  blood  arrives  at  the  brain  in  so 
short  a  space  of  time  oxygenated  (and  though  it  were  taken 
double,  there  would  be  no  exaggeration  of  the  matter)^ 
and  passes  thence  unoxygenated,  is  it  not  reasonable  to 
suppose,  that  in  the  subtle  vascular  texture  of  the  cortical 
substance  there  is  strained  off,  or  secreted  from  the  arterial 
Mood,  a  fluid,  the  finest,  most  attenuated,  and  most  move- 

able in  all  the  animal  body,  a  fluid  analogous  to  the  mat- 
ter of  fire,  or  the  electric  fluid?  and  since  the  medullary 
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substance  of  the  brain  is  of  a  fibrous  composition,  the  threads 
of  which  are  disposed  in  a  parallel  direction  (as  is  parti- 

cularly obvious,  even  to  the  naked  eye,  in  the  corpora 
striata,  the  thalami  of  the  optic  nerves,  especially  of  fishes, 
in  the  fornix  and  other  parts  of  the  brain  when  immersed 
in  the  nitrous  acid),  does  not  this  subtle  and  penetrating 
fluid  therefore  cling  to  the  medulla,  and  pass  along  the 
NERVES  at  the  command  of  the  will,  which  are  evidently 
of  the  same  texture  as  the  brain,  just  as  the  electric  fiuid 
is  retained  by  the  main  conductor,  and  passes  along  a  wire 
connected  to  it?  If  so,  we  have  answered  the  question 

proposed  by  Sir  Isaac  Newton,  "  Is  not  Vision  produced 
"  by  an  ethereal  fiuid,  or  something  analogous  to  this  me- 
**  dium,  excited  in  the  bottom  of  the  eye  by  the  impulse 
"  of  light,  and  propagated  along  the  solid,  pellucid,  and 
"  uniform  fibrillae  of  the  optic  nerves  to  the  place  of  sen- 
"  sation?"  "  And  is  not  Hearing  performed  by  the 
"  movement  of  this,  or  some  other  analogous  fluid,  excited 
"  in  the  auditory  nerves  by  the  percussion  of  the  air  along 
"  the  solid,  pellucid,  and  uniform  fibrillar  of  those  nerves 
"  into  the  place  of  sensation,  and  so  of  the  other  senses 
— If  so,  these  threads  or  fibres,  called  nerves,  are  so 
many  electric  conductors.  The  electricity  of  each  fibril 
is  excited  apart,  and  each  part  impresses  a  stroke  upon 
the  brain,  which  is  proportioned  to  the  impulsion  they  re- 

ceive, and  to  the  excitement  of  the  electric  matter.  In 
this  case,  every  nerve  excites  distinct  impressions.  Not 
only  several  impressions  are  made  at  the  same  time,  but 
they  are  affected  with  a  rapidity  that  refutes  the  idea  of 
slugo^ish  matter,  and  which  belongs  uniquely  to  the  electri- 

cal fiuid.  One  may  hear  three  or  four  sounds  in  succes- 
sion, very  distinctly,  in  the  space  of  a  quarter  of  a  second. 

Between  the  time  of  touching  a  body,  and  the  conscious- 
ness of  it  taking  place,  there  is  scarce  any  intermediate 
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Space  which  can  be  calculated  by  the  known  measures  of 
time.  However  the  sensation  remains  for  a  short  time 

after  the  object  is  gone.  Thus,  to  use  again  the  expres- 
i&ions  of  the  immortal  Newton,  "  If  a  stick  burnt  at  one 

end  be  nimbly  moved  round  in  a  circle,  with  gyrations 

"  continually  repeated,  the  whole  circle  will  appear  like 
**  fire ;  the  reason  of  which  is,  that  the  sensation  of  the 
**  burning  body,  in  the  several  places  of  that  circle  remains 
"  impressed  upon  the  brain  until  the  burnt  end  returns 
"  again  to  the  same  place.  And  so  in  the  quick  conse- 
**  cution  of  colour,  if  all  the  several  colours  into  which 

light  may  be  divided  by  the  prism,  be  painted  on  a  card 
in  their  due  proportion,  and  whirled  round  any  pointed 
bod}^,  the  impression  of  every  colour  remains  on  the 

^  sensorium,  until  a  revolution  of  all  the  colours  be  com- 
^  pleted,  and  that  first  colour  return  again.  The  impres- 
**  sions  therefore  of  all  the  successive  colours  are  at  once 

"  in  the  sensorium,  and  beget  a  sensation  of  whiteJ" •^Thm 
also  common  electricity  has  a  loitering  pace,  not  easily  re« 
concileable  with  its  common  immeasurable  velocity. 

The  causes  which  excite  sensation  being  without  the 
body ;  to  wit,  the  objects  of  the  five  senses  ;  and  external 
with  respect  to  the  medullary  part  of  the  brain,  is  it  not 
reasonable  to  infer,  that  sensation  is  produced  by  the  reflux 
of  the  electric  or  nervous  Jiaid  moving  along  the  nerves  to- 

wards their  origin,  occasioned  by  the  impulse  of  its  objects 
or  causes  ?  Or  is  this  fluid  expended,  and  drawn  off,  and 
sensation  the  result  of  the  determination  of  the  electric, 
or  nervous  fluid,  to  the  part  stimulated  ? 

In  the  exercise  of  voluntary  muscular  motion,  it  is  no 
less  natural  to  conclude,  that  the  electric  Jiuid  is,  by  an 
effort  of  the  mind,  operating  in  a  manner  instantaneously, 
sent  from  its  origin  ittthe  beginning  of  the  medullary  part. 
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along  the  nerves,  which  are  continued  into  the  mechaiu^ii^ 
of  the  muscles. 

With  respect  to  the  operations  of  the  mind  or  soul,  as 
willf  consciousness,  memory ,  imagination^  judgment,  &;c. 
it  is  reasonable  to  suppose,  that  these  are  attended  with 
respectively  different  motions  of  the  kebves,  the  corti- 

cal and  MEDULLARY  PART  of  the  BRAIN,  which  is  an 
organ  the  masterpiece  of  creative  skill.  We  see  this  veri- 

fied every  day,  when  more  or  less  of  stimulating  food,  alter- 
ing the  action  of  the  heart,  a  few  drops  of  a  certain  liquor, 

or  some  grains  of  opium,  entirely  change  our  manner  of 
seeing  things,  and  consequently  of  judging  of  them.  Do 
we  but  stand  for  a  few  seconds  on  our  head,  or  turn  round, 
and  alter  in  the  brain  the  current  of  blood,  and  how  is  the 
image  of  man,  erect,  and  viewing  the  heavens,  reversed ! 
He  who  could  exclaim,  These  are  thy  wondrous  works ; 

how  wondrous  then  thyself!"  If  more  or  less  blood,  or 
that  not  duly  supplied  with  the  vital  principle  in  the  air, 

■  be  transmitted  to  the  brain,  how  would  the  ideas  of  this 
I  sublime  poet,  respecting  hideousness  and  holiness,  vice 
and  virtue,  be  confounded !  In  the  delirium  of  a  fever, 
even  in  the  mind  of  a  Locke,  how  unproportioned  to  the 
reality  would  be  the  representation  of  things ! 

Moreover,  as  the  faculty  of  thinking  in  general  rip'i^s 
and  comes  to  maturity  with  the  body,  it  is  also  observed 

\  to  decay  with  it;  and  if,  in  some  cases,  the  mental  facul- 
1  ties  continue  vigorous  in  extreme  old  age,  or  when  the 
body  is  enfeebled,  it  is  evidently  because,  in  such  particular 
instances,  the  brain  is  not  much  disturbed  by  the  general 
cause  of  bodily  weakness.  But,  on  the  other  hand,  if  the 
brain  itself  be  disturbed,  as  by  actual  pressure  within  the 

skull,  by  tumours,^  abscesses,  inflammation,  and,  in  a  ' 
natural  way,  by  sfeep,  the  mental  faculties  are  always  pro^ 
portionably  affected. 
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At  Paris  there  was  a  man  whose  hqad  had  been  brokea 
and  trepanned.  If  the  silver  plate  was  removed,  and  the 
cortical  part  of  the  brain  pressed,  his  sight  would  become 
dim !  and  if  the  pressure  was  increased,  he  would  exhibit 
the  abolition  of  sense  and  motion,  or  apoplexy,  and  ini- 
tnediately  upon  taking  away  the  pressure  (which  he  ear- 
nest?y  begged  might  be  continued  but  a  very  short  time), 
all  his  faculties  returned  unhurt. 

The  connexion  of  mind  and  matter,  however,  must  not 
be  confounded.  The  understanding,  indeed,  is  the  re- 

sult of  mechanism.  The  brain  is  an  infinite  assemblage 
of  minute  threads.  These  acquire  force  by  exertion ;  thus, 
in  learning  to  repeat  by  memory,  the  electric  impulse  of 
each  word  becomes  concatenated,  so  that  by  reading  the 
same  thing  over  and  over  again,  the  whole  lesson  is  ac- 

quired ;  thus  the  multiplication  table  is  readily  got  by  role, 
and,  when  a  boy  is  asked,  how  much  is  4  times  9  ?  he 
begins  4  limes  4  is  1(>,  and  so  gets  dov/n  at  last  to  4  times 
9  is  SQ.     _  '  ' 

To  evince  the  fibrous  structure  of  the  organs  of  sense, 
the  refnia  of  an  ox  was  suspended  in  a  glass  of  warm 
water,  and  some  caustic  alkali  being  added  to  it,  as  the 
adhering  mucus  was  corroded,  the  hair-like  fibres  remained 
floating  in  the  vessel. 

Hence  it  seems,  that  the  organs  of  sense  are  composed 
of  juinute  fibres ;  and  it  is  probable  that  the  locomotive 
muscles,  as  well  as  the  vascular  ones,  of  microscopic  ani- 

mals have  much  greater  tenuity  than  these  fibres  of  the 
retina. 

Besides  the  similar  laws,  which  will  be  shewn  in  this 
volume  to  govern  alike  the  actions  of  sentient  and  muscular 
fibres,  there  are  many  other  analogies  wliich  exist  be- 

tween them. 

They  are  both  originally  excited  by  irritations  from 
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"n'ilhout,  are  alike  strengthened  and  fatigued  by  exertions, 
are  alike  painful  if  excited  into  action  when  inflamed,  and 
are  alike  subject  to  spasm,  paralysis,  and  the  torpor  of 
dechning  years. 

The  retina,  as  was  before  shewn,  is  an  expansion  of  the 
optic  nerve.  Its  brandies  are  composed  of  infinite  fibres. 
A  part  of  these  being  exercised  conveys  a  distinct  idea. 
If  the  impulse  be  strong,  the  object  is  clear;  if  weak,  the 
object  is  distant,  and  confused. 

It  is  i)robable,that  sight  bears  no  reference  to  the  image  , 
of  objects ;  no  more  than  a  looking-glass  sees,  because  it 
reflects  the  image  of  different  objects:  the  image  on  the 
concavity  of  the  eye  is  topsy  turvy,  and  double  to  those 
who  have  two  eyes ;  but  the  idea  is  the  result  of  impression 
upright  and  single. 

By  this  organ  we  can  clearly  explain  our  notion  of  in- 
tellect as  dependant  upon  mechanism.  If  the  mechanism 

of  the  eye  be  defective,  we  can  acquire  no  ideas  which  re- 
sult from  this  sense.  If  the  optic  nerve  be  palsied,  or,  on 

the  contrary,  if  inflamed,  that  is,  supplied  with  too  much 
Mood,  or  \i  jaundiced,  sight  is  lost  or  imperfect;  or  if  we 
make  gyrations  round  one  foot  with  the  eyes  shut,  when 
we  afterwards  open  them,  the  image  of  objects  will  appear 
in  rotatory  motion. 

The  anatomist,  contemplating  the  different  structures 
wherein  the  same  offices  are  designed  by  an  omnipotent 

POWER,  discovers,  **  that  in  animals  the  differences  in 
structure  affixed  to  the  organs  of  sensation  constitute  the 

main  differences  in  perception ;"  for  where  the  sense  of 
smell,  &c.  as  in  the  dog,  is  more  acute  than  in  us,  the 
figure  of  that  organ  is  more  complex,  and  disclosing  a 

greater  degree  of  art ;  and  "  that  the  powers  of  the  nerves 
depend  on  the  structure  of  the  parts  to  which  they  are 
connected.    Thus  the  nerve,  which  goes  to  the  tongue. 
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gives  the  sensation  of  taste,  and  supplies  also  the  muscles 
moving  that  organ.  The  par  vagum,  which  gives  sensa- 

tion to  the  stomach  and  lungs,  likewise  affords  the  power 
of  motion  to  the  muscles  of  the  throat.  And  thus  the 
sensation  of  touch  may  arise  from  the  same  neiTes  which 
pervade  the  muscular  fibres. 

This  doctrine  is  beautifully  displayed  by  the  invaluable 
museum  prepared  by  that  first  of  anatomists  and  natural* 
ists,  the  late  John  Hunter. 
Many  parts  of  the  human  body  being  so  complex,  that 

their  structure  could  not  be  understood,  nor  their  uses  as- 
certained, Mr.  Hunter  was  led  first  to  examine  similar  parts 

in  other  animals,  in  which  the  structure  was  more  simple, 
and  more  within  the  reach  of  investigation ;  this  carried 
him  into  a  wide  field,  and  laid  the  foundation  of  his  vast 
collection  in  comparative  anatomy. 

The  collection  of  comparative  anatomy  which  Mr.  Hun* 
ter  lias  left,  and  which  may  be  considered  as  the  great  object 
of  his  life,  must  be  allowed  to  be  a  proof  of  talents,  assi- 

duity, labour,  and  original  genius.  The  idea  appeared  too 
vast  for  man.  Of  him  it  may  with  juster  propriety  b« 

said  than  of  any  other  man,  "  Deus  creavit,  Hunterus  dis- 
posuit;"  whose  genius  cannot  be  contemplated  without 
surprise  and  admiration. 

In  this  collection  we  find  an  attempt  to  expose  to  view 
the  gradations  of  nature,  from  the  most  simple  state  iu 
which  life  is  found  to  exist,  up  to  the  most  perfect  and 
most  complex  of  the  animal  creation— man  himself. 

By  the  powers  of  his  art,  this  collector  has  been  enabled 
so  to  expose,  and  preserve  in  spirits  or  in  a  dried  state,  the 
different  parts  of  animal  bodies  intended  for  similar  uses,  ̂  
that  the  various  links  of  the  chain  of  perfection  are  readily 
followed  and  may  be  clearly  understood. 

This  collection  of  anatomical  facts  is  arranged  according 
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to  the  subjects  they  are  intended  to  illustrate,  which  are 
placed  in  the  following  order : 

Fii-st,  parts  constructed  for  motion. 
Secondly,  parts  essential  to  animals  respecting  their  own 

mternal  oeconomy. 
Thirdly,  parts  superadded  to  purposes  connected  with 

external  objects. 
Fourthly,  parts  relative  to  the  propagation  of  the  species 

and  maintenance  or  support  of  the  young. 

The  FIRST  CLASS  exhibits  the  sap  of  vegetables  and 
blood  of  animals,  from  which  fluids  all  the  different  parts 
of  the  vegetable  and  animal  creation  are  formed,  supported, 
and  increased.  These  fluids  being  more  and  more  com- 

pounded, as  the  vegetables  and  animals  become  more  per- 
fect, are  coagulated  and  form  a  regular  series.  The  sap  of 

many  plants  does  not  coagulate  spontaneously,  but  is  made 
to  undergo  this  change  by  adding  the  extract  of  Gowlard, 
in  this  respect  diflering  from  water:  the  sap  of  such  plants 
is  considered  as  the  most  simple ;  in  the  onion  there  is  a 
spontaneous  coagulation :  in  insects  the  blood  coagulates, 
but  is  without  colour :  in  the  amphibia,  colour  is  super- 
added. 

The  moving  powers  of  animals,  from  the  simple  straight 
muscle  to  the  most  complicated^  structure  of  that  organ, 
with  the  different  applications  of  elastic  ligaments,  form  a 
second  series. 

The  growth  of  bone,  horn,  and  shell,  come  next  in  order  ; 
and  the  joints  which  admit  of  their  moving  readily  on  one 
another,  finish  this  subject. 

The  SECOND  CLASS  begins  with  those  animals  of  the 
hydatid  kind,  which  receive  nourishment,  like  vegetables, 
from  their  external  surface^  having  no  mouth* 
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Then  follow  those  which  are  simply  a  bag  or  stomach, 
with  one  opening,  as  the  polypus,  having  no  organs  of 
generation,  as  every  part  of  the  bag  is  endowed  with  that 
power;  but  in  the  leech  the  structure  becomes  more  com- 

plex, for  although  the  animal  is  composed  of  a  bag  with 
only  one  opening,  the  organs  of  generation,  brain,  and 
nerves,  are  superadded,  and  thence  a  gradual  series  is  con- 

tinued to  those  animals  in  which  the  stomach  forms  only 
a  distinct  part  of  the  animal,  for  the  purpose  of  digestion. 

The  stomachs  themselves  are  also  arranged  in  the  order 
of  their  simplicity. 

First,  the  true  membranous  digesting  stomach,  then 
those  with  the  addition  of  crops,  and  other  bags,  to  pre- 

pare the  food  for  digestion,  as  in  the  ruminating  tribe,  and, 
lastly,  those  with  gizzards. 
Annexed  to  the  stomachs,  is  a  very  complete  and  ex- 

tensive series  of  teeth,  which  are  varied  according  to  the 
kind  of  food  and  stomach. 

After  the  stomachs  are  the  different  appearances  of  the 
intestinal  canal,  which  exhibit  almost  an  infinite  variety  in 
the  structure  of  their  internal  surface  from  which  the  ali- 

ment is  absorbed. 

The  quantity  of  surface  is  increased  in  some  by  trans- 
verse folds,  in  some  by  spiral  or  longitudinal  ones,  and  in 

others  puts  on  a  loculated  appearance,  as  in  the  whale. 
To  these  are  added  the  glands,  connected  with  the  in- 

testines, as  the  liver,  pancreas,  and  spleen,  which  may 
properly  be  considered  as  appendages. 

After  digestion,  follows  the  system  of  absorbing  vessels, 
the  simplest  being  the  rcots  of  plants,  after  which  are  the 
lymphatic  and  lacteal  vessels  of  different  animals. 

These  in  the  human  subject  and  the  elephant  are  small, 
and  in  the  turtle  large  and  more  numerous ;  but  in  the 
spermaceti  whale,  where  they  are  employed  for  conveying 
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the  spermaceti,  of  a  size  infinitely  beyond  what  is  met 
with  in  any  other  animal.  To  these  are  annexed  the  tho- 

racic ducts  in  different  animals. 
The  natural  order,  in  following  the  course  of  the  aliment 

from  the  stomach  as  a  guide,  leads  from  the  absorbents  to 
the  heart,  which  in  the  caterpillar  is  a  simple  canal  or  ar- 

tery running  along  the  middle  of  the  back  of  the  animal, 
admitting  of  undulation  of  the  blood;  from  this  simple 
structure  it  becomes,  in  different  animals,  by  small  additions, 
more  and  more  complex,  till  it  arrives  at  the  degree  of 
perfection  which  is  displayed  in  the  organization  of  the human  heart. 

These  are  followed  by  the  different  structures  of  valves 
in  the  arteries  and  veins,  and  the  coats  of  these  vessels. 
Then  the  lungs  are  shown  in  all  their  gradations  from 

the  simple  vascular  lining  of  the  eggshell,  which  serves  as 
lungs  for  the  chicken,  to  those  of  the  more  perfect animals. 

In  one  instance,  viz.  that  of  the  syren,  both  gills  and 
lungs  are  seen  in  the  same  animal. 

The  wind  pipe  and  larynx  are  then  shewn,  under  all  their 
different  forms. 

The  kidnies,  which  separate  the  superfluous  fluids  from 
the  circulation,  make  the  last  part  of  this  subject. 

The  THIRD  CLASS  takes  up  the  most  simple  state  of  the 
brain,  which  is  in  the  leech  a  single  nerve  with  ramifica- 
tlons. 

In  the  snail,  the  brain  forms  a  circular  nerve,  through 
the  middle  of  which  passes  the  oesophagus,  from  which 
circle  there  are  branches  going  to  every  part  of  the  skin  of the  animal. 

In  the  insect,  the  brain  has  a  more  compact  form,  is 
larger  in  fish,  but  still  more  so  in  birds,  gradually  increasing VoL.L  X 
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in  sbe  as  tlie  animal  is  eiidowed  with  a  greater  degree  of 
sagacity,  till  afc  last  it  becomes  the  large  complex  organ 
found  in  the  elephant  and  in  the  human  suhject 

The  coverings  of  the  brain,  and  the  gangUons  and  pe- 
culiarities of  the  nerves  are  annexed. 

The  organs  of  sense  are  arranged  in  the  Order  of  their 
simplicity,  beginning  with  that  of  touch,  which  is  only  a 
villous  vascular  surface,  the  villi  very  short  where  the 
impression  is  to  be  made  through  a  thin  cuticle,  as  in  the 
human  finger;  very  long  where  the  covering  is  thick,  as 
the  hoof  of  the  iiorse. 

The  organ  of  taste  is  only  a  modification  of  touch,  an<i 
therefore  nothing  in  the  organization  is  different,  but  the 
varieties  in  structure  adapting  the  tongue  for  different 
purposes  are  numerous ;  in  many  animals  it  answers  the 
purpose  of  a  hand,  to  bring  the  food  to  the  mouth,  as  in 
many  shell-fish,  the  ant-bear,  woodpecker,  and  camelion. 
Connected  with  the  tongue  are  the  fauces,  which  in  many 
animals  have  peculiarities;  in  the  electric  eel,  they  have  a 
very  curious  carrunculated  irregular  appearance;  but  they 
are  yet  more  extraordinary  in  the  camel,  which  has  an 
apparatus  to  moisten  the  parts,  so  as  to  prevent  the  painful 
sensation  of  thirst,  thus  adapting  the  animal  to  the  sandy 
(ieserts  which  it  is  destined  to  inhabit;  this  apparatus  con- 

sists of  a  large  bag  hanging  down  several  inches  in  the 
faaces,  and  attached  to  the  palate,  which  the  animals 
can  at  pleasure  move  up  and  down,  and  lubricate  the 
fauces. 

The  organ  of  smell  is  variously  constructed,  and  is  more 
complicated  in  many  animals  than  in  man,  as  in  the  lion 
and  sea-cow.  The  organ  of  hearing  in  fish  consists  of 
three  semicircular  canals  ;  but  is  much  more  complex  in 
land  animals. 

The  organ  of  seeing  is  different  in  those  animals  which, 
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are  formed  to  see  in  water,  and  in  those  which  see  in  air; 
it  differs  again  in  those  which  are  to  see  with  httle  or  with 

much  h'ght  all  those  pecuHarities  are  illustrated  by  pre- 
parations. The  pigmentiim  of  the  eye  in  some  fish  resem- 

bles polished  silver ;  in  ruminating  animals  at  the  bottom 
of  the  eye  it  has  a  greenish  hue,  in  the  lion  and  cat  kind,  a 
portion  of  the  bottom  is  white ;  but,  as  a  general  princi- 

ple, the  colour  of  the  pigmentum  is  the  same  as  the  rete 
mucosum  of  the  skin  of  the  animal,  being  white  in  white 
animals,  and  black  in  very  dark  ones. 

After  the  brain  and  senses,  are  arranged  the  cellular 
membrane  and  animal  oils,  which  are  followed  by  the  exter- 

nal coverings.  These  are  divided  into  the  different  kinds, 
as  hair,  feathers,  scales,  &c.  with  the  rete  mucosum,  or 
that  membrane  which  is  interposed  between  the  true  skin 
and  the  scarf-skin,  for  the  purpose  of  giving  the  peculiar 
colour.  Added  to  these  are  the  parts  peculiar  to  different 
animals,  for  offence  and  defence,  as  spurs,  hoofs,  horns, 
stings,  and  also  electric  organs.  There  follow  next  such 
peculiar  structures  as  occur  in  certain  tribes  of  animals,  as 
the  air-bladders  in  fish,  &c. 

Besides  the  preparations  of  themselves  in  spirits,  in  a 
dried  state  or  corroded,  so  as  to  give  the  most  accurate  ideas 
of  their  structure  of  parts,  there  is  a  considerabJe  number 
of  very  valuable  drawings  in  this  collection  to  show  the 
progress  of  different  processes  in  the  animal  oeconomy, 
together  with  such  appearances  as  were  not  capable  of 
being  preserved. 

Thia  sketch  will  give  an  idea,  but  a  very  inadequate  one, 

of  the  system  which  is  comprehended  in  Mr.  Hunter's collection. 

It  also  includes  a  very  large  series  of  whole  animals  in 
spirits,  arranged  according  to  their  internal  structure,  and 
many  of  the  most  rare  specimens  of  preserved  animals  in 

X  2 
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this  country,  as  the  camelopardos,  guanica,  hippopotamwS;^ 
tapir,  argus-pheasant,  &c. 

There  is  also  a  series  of  sculls  of  different  animals,  to 
show  their  peculiarities,  and  skeletons  of  almost  every 
known  genus  of  animals. 

There  is  a  large  collection  of  shells  and  insects;  a  pro- 
digious  number  of  calculi  of  different  sorts  from  the  uri- 

nary and  gall-bladders,  the  stomach,  and  intestinal  canal ; 
there  are  likewise  the  most  uncommon  deviations  from  the 

natural  structure,  both  in  man  and  in  other  animals,  pre- 
served in  spirits  or  in  a  dried  state  ;  the  most  extraordinary 

specimens  of  this  kind  are,  a  double  human  scull  perfectly 
formed,  the  one  upon  the  top  of  the  other. 

To  make  this  collection  more  complete  in  every  subject 
connected  with  comparative  anatomy,  is  added  one  of  the 
largest  and  most  select  collections  of  extraneous  fossils  that 
can  be  seen  in  this  country. 

This  museum,  the  greatest  in  the  world,  raised  by  the 
industry  of  an  individual  in  a  short  life,  which  would  have 
conferred  even  an  honour  on  an  age,  and  that  uncommonly 
industrious,  was  at  the  death  of  its  owner  eagerly  sought  after 
by  foreign  Courts.  The  king  of  Spain  made  an  unlimited 
offer  to  the  family  of  John  Hunter :  but  the  British  Par- 

liament wished  to  secure  to  this  country  so  invaluable  a 
possession,  and  twenty  thousand  pounds  is  the  sum  allot- 

ted for  the  purchase  of  this  museum,  so  honourable  to  the 
founder  and  the  nation. 

It  is  deposited  in  an  handsome  building  belonging  to 
the  Corporation  of  Surgeons,  being  presented  them  by 
Government,  and  is  a  record  of  the  vast  patience  and  ge- 

nius of  this  extraordinary  man. 
Let  it  not,  how^ever,  lead  the  enemy  to  philosophy  (for 

some  such  characters  there  are)  to  object  to  him  on  that 
account  Materialism  and  the  Disbelief  of  the  doctrine  of  a 
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future  state.  For,  however  sight,  or  any  other  sense,  may 
depend  on  jnechanism,  still  it  must  not  be  confounded 
with  it.  The  mind  or  soul  has  a  much  higher  origin 
than  that  of  the  perishable  frame  with  which  it  is  at  pre- 

sent connected.  It  is  neither  nerve  nor  the  electric  fluid. 
These  are  only  its  agents  in  this  its  incarcerated  state. — 
When  the  "  silver  cord''  is  broken,  which  connects  mind 
and  MATTER  together,  vitality  ceases,  the  body  then,  with 
all  its  artful  and  numerous  vessels,  fibres,  and  nerves,  and 
other  exquisite  macJdnenj,  undergoes  decomposition,  and 
is  turned  into  its  original  elements;  but  the  IMMORTAL 
SOUL,  having  shaken  off  this  coil,  is  destined  for  a  new 
residence;  to  flourish  in  eternal  youth;  to  outlive  the 
wreck  of  elements,  and  the  crash  of  worlds.  It  is  em- 

bodied even  in  its  residence  in  another  world.  "  Thou 

fool,"  says  the  philosopher  and  apostle,  "  that  seed  which 
thou  sowest  is  not  quickened  except  it  die.  And  that 
which  thou  sowest,  is  not  that  body  which  shall  be :  but 
God  giveth  it  a  body  as  it  hath  pleased  him,  and  to  every 
seed  its  own  body.-— So  also  the  resurrection  of  the  dead. 
The  body  is  sown  (in  the  earth)  in  dishonour,  it  is  raised 
in  glory ;  it  is  s^wn  in  weakness,  it  is  raised  in  strength. 
It  is  sown  a  natural  body,  it  is  raised  a  spiritual.  Be- 

hold, I  shew  you  a  mystery.  We  shall  not  all  sleep,  but 
we  shall  all  be  changed ;  in  a  moment,  in  the  twinkling 
of  an  eye,  at  the  last  trump  ;  for  the  trumpet  shall  sound, 
and  the  dead  shall  be  raised  incorruptible,  and  we  shall 
be  changed.  For  this  corruptible  must  put  on  incorruption, 

and  this  mortal  must  put  on  immortality'* 
Man,  therefore,  is  not  wliat  he  will  hereafter  be.  What 

we  discover  of  him  here  below,  is  only  the  gross  foldage 
under  which  he  drawls  upon  the  earth,  and  which  he  must 
shortly  cast  off. 

Could  not  the  omnipotent  Author  of  Nature,  who 
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pre-ordained  all  beings  from  the  beginning,  who  originally 
enclosed  the  gmidy  and  winged  butterfly  in  the  chrysalis, 
the  plant  in  the  seed,  comprise  the  spiritual  body  in  the 
animal  ? 

The  animal  body  has  no  other  relation  than  to  this 
earth.  The  spiritual  body  will  have  enjoyments  which 
ear  hath  not  heard,  nor  hath  it  entered  into  the  heart  of 
man  to  conceive  ;  new  senses  will  disclose  themselves,  and, 
by  multiplying  in  an  almost  infinite  degree  his  perceptions, 
his  sphere  will  be  aggrandized,  and  he  will  be  equal  to  su- 

perior intelligences. 
Revelation  informs  us  it  will  be  so  ;  and  the  parable 

of  the  seed  is  the  most  expressive  and  philosophic  emblem 
of  this  wonderful  pre-ordination. 

The  senses,  as  they  will  be  brought  into  subjection  to 
the  soul,  will  no  longer  rule  over  her.  Separated  from 
flesh  and  blood,  there  will  remain  in  her  none  of  those 
earthly  affections  which  resulted  from  them.  Transported 
into  the  regions  of  light,  the  human  understanding  will 
present  no  ideas  to  the  will  but  those  of  the  htghest  good. 
It  will  then  have  no  other  than  lawful  desires,  and  God 
will  be  their  constant  and  ultimate  end.  It  will  love  him 
from  gratitude;  will  fear  him  from  a  principle  of  love; 
and  will  adore  him  as  the  supremely  amiable  Being, 'dud 
as  the  Eternal  source  of  life,  perfection,  and  happiness. 

Christians,  who  believe  this  doctrine  of  life,  can  ye  have 
any  dread  of  death  ?  Your  immortal  spirits  continually 
cleave  to  matter,  and  they  are  indissoluble  ;  being  hence- 

forth united  to  an  imperishable  and  differently  organized 
body,  she  looks  upon  death  as  a  happy  transformation, 
which,  by  disengaging  the  seed  from  its  foldage,  will  give 

a  new  being  to  the  plant.  "  0  death,  lohere  is  then  thy 
stiiig  /  0  grave,  ivhere  is  thy  victory  !  " 
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SECTION  XXXIV. 

©N  ANIMAL  electricity;   OR  THE  CAUSE  OF  MOTIW 
IN  THE  VOLUNTARY  ORGAKS^  OR  MUSCLES, 

Does  there  appear  any  principle  in  all  Nature,  says  ©or 
English  historian,  more  mysterious  than  the  uBioa  ©f  soul 
and  body,  by  Yvhich  the  spiritual  part  possesses  siicb  un 
influence  over  the  material,  that  it  is  able  to  direct  the 

motion  of  any  muscle,  or  even  sometimes  a  part  of  a  muscle?' 
Were  we  empowered  by  a  secret  wish  to  displace  moun- 

tains, or  control  the  planets  m  their  orbit ;  this  extensive 
authority  would  not  seem  more  extraordinary  or  more  hb- 
accountable  f.  An  accident,  fortunate  for  philosophy,  has 
thrown,  however,  some  hght  on  this  hitherto  mysterious 
subject. 

Whilst  Professor  Galvani,  at  Bologna,  was  dissecting  a 
frog,  in  a  room  where  some  of  his  friends  were  amusing 
themselves  with  an  electrical  machine,  one  of  them  hap- 

pened to  draw  a  spark  from  the  conductor,  as  the  professor 
touched  one  of  the  nerves  of  the  animal  In  an  instant 

the  whole  body  of  the  frog  v/as  shook  by  a  violent  con- 
vulsion. 

The  professor  was  astonished  at  the  phsenomenon,  and 
believing  it  to  be  owing  to  his  having  wounded  the  nerve ; 
to  assure  himself  whether  this  was  really  the  case,  he 
pricked  it  Vv'ith  the  point  of  his  knife,  without  any  motion 
being  produced :  he  now  touched  the  nerve  with  the  in- 

strument as  at  first,  and  desired  a  spark  to  be  taken  from 
the  machine,  on  which  the  contractions  were  renewed. 

Vide  Hume's  Usmi/s.  The  same  observation,  in  nearly  the-  samtj 
expressions,  may  be  found  in  Voltaire's  fgiwmnt  Philosophei^o 
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The  experiment  was  repeated  a  third  time,  but  the  ani- 
mal remained  niotionless ;  however,  as  the  ivory  handle 

of  the  dissecting  knife  was  a  bad  conductor  of  electricity, 
he  changed  it  for  a  metallic  one,  and  re-excited  the  move- 

ments, which  he  constantly  failed  in  doing  whilst  using 
an  electric  substance. 

After  having  made  a  great  number  of  experiments 
with  the  electrical  machine,  he  resolved  next  to  make 
trial  of  atmospheric  electricity.  To  this  end  he  raised  a 
conductor  upon  the  roof  of  his  house,  from  which  he 
brought  an  iron  wire  into  his  room,  and  to  this  attached 
metal  conductors,  connected  with  the  nerves  of  the  ani- 

mals destined  to  be  the  subject  of  his  experiments,  and 
to  their  legs  he  tied  wires,  which  reached  the  floor.  Con- 

siderable movements  were  observed  in  the  animals,  when- 
ever it  lightened.  These  preceded  the  claps  of  thunder, 

and  always  corresponded  with  their  intensity  and  repe- 
tition ;  and  even  when  it  did  not  lighten,  the  movements 

took  place,  whenever  any  thunder  cloud  passed  over  his 
house. 

Having  next  laid  bare  the  nerve  leading  to  the  wing  of 
a  duck,  the  scissars  of  the  operator  being  under  it,  when- 

ever any  of  the  company  present  applied  a  shilling,  or  a 
half  crown,  to  the  nerve  so  disposed,  the  nerve  was  agitated 
by  a  violent  movement,  which  occurred  as  often  as  the 
shilling  or  half  crown  was  employed,  till  the  nerve  was 
exhausted  of  its  power,  which  happened  commonly  in^ 
about  15  minutes. 

It  was  afterwards  found,  that  if  an  half  crown  be  placed 
in  contact  with  the  under  part  of  the  tongue,  and  a  plate 
of  zinc  be  applied  to  the  upper  part,  on  bringing  the  two 
metals  into  contact  with  each  other,  a  pungent  disagree- 

able fee],  which  it  is  difficult  to  describe,  is  produced  at 
the  point  of  the  tongue. 
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And  if  a  plate  of  zinc  be  placed  between  the  gums  and 
the  upper  lip,  and  a  plate  of  gold  be  placed  in  the  upper 
part  of  the  tongue,  when  the  gold  is  brought  into  con- 

tact with  the  zinc,  the  person  sees  immediately  a  flash  of 
lightning. 

After  performing  this  experiment  repeatedly,  I  con- 
stantly felt,  says  Dr.  Monro,  the  Professor  of  Medicine  at 

Edinburgh,  a  pain  in  my  upper  jaw,  which  continued  for 
more  than  an  hour.  And  in  one  experiment,  after  I  had 
appHed  a  blunt  probe  of  zinc  to  the  partition  which  divides 
the  nose  into  two  nostrils,  and  repeatedly  touched  it  with 
a  crown  piece  of  silver  applied  to  the  tongue,  I  thereby 
produced  the  appearance  of  a  flash  of  lightning,  and  seve- 

ral drops  of  blood  fell  from  that  nostril.  Dr.  Fowler, 
after  making  a  similar  experiment  on  his  ears,  observed  a 
similar  etfect. 
The  experiment  of  producing  sparks  by  stroking  the 

back  of  a  cat  in  frosty  weather,  readily  shews  that  the 
electric  fluid  naturally  exists  in  a  very  active  state  in  the 
bodies  of  some  animals.  Possibly,  says  the  celebrated  Dr. 
Priestley,  the  light  which  is  said  to  proceed  from  animals, 
as  from  wild  beasts,  when  they  are  in  pursuit  of  their  prey 
in  the  night,  may  not  only  arise,  as  it  has  hitherto  been 
supposed  to  do,  from  the  mere  friction  of  their  hairs  or 
bristles,  but  violent  muscular  exertion  may  also  contribute 
to  it.  This  light  may,  with  the  electric  flashes  from  their 
eyes,  assist  them  occasionally  to  catch  their  prey;  as  glow- 

worms and  other  insects  are  provided  with  a  constant 
electric  light  for  that  purpose. 

Mr.  Hartman  having  neglected  to  supply  his  paroquet 
with  water  to  wash  himself,  he  observed  that  its  feathers, 
in  a  state  of  dryness,  were  endued  with  a  proper  electrical 
virtue,  repelling  one  another,  and  retaining  their  electricity 
even  a  long  time  after  they  were  plucked  from  the  body 
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of  the  bird,  just  as  tbey  would  have  done  if  they  had  Fe- 
ceived  electricity  from  an  excited  glass  tube. 

The  following  is  a  very  remarkable  instance  of  the  ex- 
istence of  this  fluid  in  the  human  frame,  and  of  the  ease 

with  which  it  is  put  into  action  Brydone,  in  liis  travels, 
mentions  the  story  of  a  lady,  who,  on  con:ibing  her  hair  in 
frosty  weather  in  the  dark,  liad  sometimes  observed  sparks 
of  fire  to  issue  from  it;  this  made  him  think  of  attempt- 

ing to  collect  the  electrical  fire  from  the  air,  without  the 
assistance  of  any  other  electrical  apparatus.  To  this  end 
lie  desired  the  young  lady  to  stand  on  wax,  and  comb  her 

sister's  hair,  who  was  sitting  in  a  chair  before  her;  soon 
after  she  had  begun  to  comb,  the  young  lady  an  the  wax 
darted  out  sparks  of  fire  against  every  object  that  ap- 

proached her.  Her  hair  was  strongly  electrical,  and 
aHected  an  electrometer  at  a  considerable  distance.  He 
charged  a  metallic  conductor  from  it,  and  in  the  space  of 
a  few  minutes  collected  a  sufficient  quantify  of  electric 
fn'e  so  as  to  kindle  common  spirits,  and  by  means  of  a 
jTmall  jar,  gave  many  smart  shocks  to  all  the  company 

present. 
Cavallo  also  mentions,  that  lie  obtained,  by  means  of 

a  small  condensing  plate,  very  sensible  signs  of  electricity 
from  various  parts  of  his  own  body,  and  from  the  head 
of  almost  every  other  person  on  whom  he  made  the  ex- 
|)eriment. 

The  celebrated  John  Wesley  relates,  that  Mrs.  Susanna 
bewail,  in  New  England,  at  a  certain  time  of  the  year, 
never  changed  her  apparrel  without  observing  a  strange 
flashing  of  sparks.  In  the  company  of  several  persons, 
having  taken  off  some  of  her  wearing  apparel,  and  shaking 
it,  sparks  flew  forth,  making  a  noise  much  like  bay  leaves 
thrown  into  the  fire>    They  desired  Mys,  S^wall  one  day 
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to  jmt  on  her  sister's  garment  ;  and  when  slie  put  it  off, 
in  the  evening,  it  sparkled  as  her  own  used  to  do. 

It  has  often  been  observed,  that  when  we  wear  worsted 
under-stockings,  and  siik  over  them,  if  we  chance  to  draw 
off  the  silk  stocking  in  the  dark,  the  bright  electric 
fluid  is  seen  flashing  from  every  part  of  the  worsted 
under-stocking. 

A  variety  of  other  curious  facts  clearly  evince,  that  the 
electric  fire  is  essentially  connected  with  the  animal  body, 
and  is  continually  exerting  its  influence  on  it. 

Tlie  electric  fluid,  however,  is  far  more  conspicuous  in 
the  body  of  the  gymnotus,  which  has  the  remarkable 
property  of  generating  and  throwing  out  its  electricity 
much  beyond  the  limits  of  its  own  system.  I  have  often, 
says  Dr.  Garden,  when  I  have  taken  hold  of*  the  gymnotus 
with  one  hand,  and  put  the  other  into  the  water  over  its 
body,  without  touching  it,  received  a  smark  sJiock ;  and  I 
have  observed  the  same  effect  to  follow,  when  a  number 
of  persons  joined  hands,  the  person  at  one  extremity  of 
the  circle  taking  hold  of,  or  touching  the  electric  fish,  and 
the  person  at  the  other  extremity  putting  his  hand  into 
the  water  over  the  body  of  the  fish ;  the  shock  was  com- 

municated through  the  whole  circle  as  smartly  as  if  both 
the  extreme  })ersons  had  touched  the  fish.  I  am  told, 
continues  Dr.  Garden,  that  some  of  these  fish  in  Surinam, 
river,  are  upwards  of  12  feet  long,  whose  stroke  or  shock 
proved  instant  death  to  any  person  who  had  the  misfortune 
to  touch  it. 

Mons.  Fermins,  in  his  Natural  History  of  Surinam,  pub- 
lished in  1765,  also  tells  us,  that  making  14  persons  grasp 

each  other  by  the  hands,  while  he  grasped  the  hand  of  the 
last  with  one  of  his,  and  with  the  other  touched  the 
GYMNOTUS  with  a  stick,  the  whole  number  felt  the  shock. 
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and  he  could  not  prevail  on  any  of  them  to  repeat  the 

experiment*. 
Dr.  Priestley  relates,  that  the  sensation  is  strongest 

when  the  fish  is  in  motion,  and  is  transmitted  to  a  great 
distance,  so  that  if  persons  in  a  ship  happen  to  dip  their 
fingers  or  feet  in  the  sea,  when  the  fish  is  swimming  at  the 
distance  of  fifteen  feet  from  them,  they  are  affected  by 
the  shock. 

Mr.  Walsh  gives  iis  the  following  beautiful  experiment, 
to  prove  that  the  gymnotus  is  very  sensible  whether  the  sub- 

stances brought  near  him  are  proper  or  not  for  receiving 
the  electric  shock. 

The  ends  of  two  wires  were  put  into  the  water  of  the 
vessel,  which  contained  the  animal ;  these  wires  were -of 
some  length  stretched  to  their  extent,  and  terminated  in 
two  glasses  of  water  placed  at  a  considerable  distance  from 
each  other.  Whilst  the  apparatus  remained  in  this  state, 
and  the  circulation  was  of  course  interrupted,  the  animal 
did  not  prepare  to  exercise  his  power,  but  the  instant  a 
spectator,  or  any  conducting  substance  filled  the  interval, 
and  rendered  the  circle  complete,  it  instantly  approached 
the  wires,  arranged  itself,  and  gave  the  shock. 

The  surprising  property  of  the  torpedo,  in  giving 
violent  shocks  to  the  person  who  takes  it  in  his  hands,  or 
who  treads  upon  it,  was  long  an  object  of  wonder.  For 
some  time  it  was  generally  reckoned  to  be  a  fabulous  his- 

tory ;  but  at  last  the  matter  of  fact  being  ascertained  be- 
yond a  doubt,  philosophers  have  endeavoured  to  find  out 

the  cause. 

*  Vanclelott  makes  two  species  of  the  electric  eel,  the  black  and  reddish ; 
though  he  acknowledges  that,  excepting  the  difference  of  colour  and  de- 

gree of  strength,  they  are  not  materially  diflferent. 
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As  an  insulated  person  cannot  receive  a  shock  from 
either  of  these  extraordinary  fishes,  the  identity  of  this 
jfluid,  and  the  electric  fluid,  is  clearly  ascertained, 

Mr.  Hunter  has  well  observed,  says  Sir  John  Pringle, 
that  the  magnitude  and  number  of  the  nerves  bestowed  on 
the  electric  organs  of  the  torpedo  and  gymnotus,  must 
appear  as  extraordinary  as  their  effects  ;  for  if  we  except 
the  important  organs  of  our  senses,  there  is  no  part,  even  of 
the  most  perfect  animal,  which,  for  its  size,  is  more  liber- 

ally supplied  with  nerves  than  the  torpedo :  nor  yet  do 
these  nerves  of  the  electric  organs  seem  necessary  for  any 
sensation  that  can  belong  to  them ;  and  with  respect  to 
actions,  there  is  no  part  of  any  animal,  however  strong 
and  constant  its  actions  may  be,  which  enjoys  so  large  a 
portion  of  them.  If  then  it  be  probable,  that  these  nerves 
are  unnecessary  for  the  purpose  either  of  sensation  or 
action,  may  we  not  conclude,  that  they  are  subservient  to 
the  management  of  the  electric  fluid  ?  4 

Mons.  Reaumur  has  also  resolved  it  into  the  action  of  a 
vast  number  of  minute  nerves,  situated  in  a  line  under  the 
kin,  which  by  their  accumulated  force  gives  a  sudden  and 

violent  shock.  He  observes,  also,  that  when  these  animals 
nave  exhausted  their  electric  powers,  they  submit  quietly  to^^^ 
every  insult;  but  having  by  a  little  rest  and  time  recovered  ~ 
their  former  force,  they  then  hastily  repay  the  offence. 

May  not  animals  have  a  power,  is  the  conjecture  of  the 
celebrated  Dr.  Priestley,  of  extracting  from  the  blood  the 
electrical  fluid  ;  the  bkain  then  would  be  the  great  labo- 

ratory for  that  purpose ;  and  by  means  of  the  nerves,  that 
great  principle,  thus  exalted,  would  be  directed  into  the 
muscles,  and  contract  them  as  ah  extra. 

The  ingenious  Mons.  Valli  observes,  also,  that  the  size 
and  number  of  the  nerves^  which  are  bestowed  upon  the 
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electrical  organs  of  the  torpedo  and  gymnotus  are  truly 
extraordinary  and  astonishing. 

The  nerves  of  the  muscles  in  animals  are  likewise  very 
large,  and  their  minute  ramifications  so  great,  that  several 
phyj^iologists  have  been  led  to  believe  that  muscular  con- 

tractile fibres  are  the  same  thing  as  nervous  fibrils. 
The  blood-vessels  of  the  electrical  organs  are  very  nu- 

merous, follow  the  course  of  the  nerves,  and  distribute  the 
smaller  branches  along  with  them. 

The  quantity  of  vessels  expended  upon  the  muscles  is 
also  prodigious,  and  they  likewise  are  fouhd  to  accompany 
the  course  and  distribution  of  the  nerves. 

There  exists  in  muscles -as  well  as  in  tho;  electrical  organs 
of  the  torpedo  and  gymnotus,  cylinders,  partitions,  and  a 
great  subdivision  of  parts. 

Have  we  not  therefore  every  reason  to  believe  that  our 
muscles  are  so  many  electrical  organs,  each  muscle  being  as 
it  were  a  battery,  and  muscular  intumescence  and  contrac- 

tion, in  consequence  of  a  sort  of  explosion  produced  by 
the  animal  or  nervous  electricity*  ?     According  to  this 

*  I  once  happened,  says  Dr.  Priestley,  to  lay  a  chain  near  my  electric 
batteries,  so  as  to  make  it  return  at  a  sharp  anjjlc,  in  order  to  impress  the 
form  of  the  letter  b  upon  the  table  ;  and  observed,  that  on  the  discharge, 
the  part  of  the  chain  that  had  been  doubled  was  displaced,  and pvUed  about 
two  inches  towards  the  rest  of  the  ehain.  At  this  I  was  surprised,  as  I 
thought  it  lay  so  that  it  could  not  slide  by  its  own  weight.  Upoii  this  I 
repeated  the  experiment  with  more  accuracy.  I  stretched  the  whole  chain 
along  the  table,  laying  it  double  all  the  way,  and  making  it  return  by  a 
very  sharp  angle.  The  consequence  always  was,  that  the  chain  wa^ 
&I10RTCN'ED  7}how\.  txvo  inches y  and  sometimes  more,  as  if  a  sudden  pull 
had  been  given  it. 

Tho  contraction  of  a  muscular  fibre  may  be  compared,  say3  the  iilus»>. 
trious  Dr.  Darwin,  to  the  following  electric  experiment.  Let  twenty  ver^ 
small  Leyden  phials,  properly  coated,  be  hung  in  a  row  by  fine  silk  threads 
at  a  sm^ll  distgjace  from  each  other  ;  let  the  internal  charge  of  one  phia# 
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liypothes^s  our  nervous  ajid  muscular  systems  may  ¥e 
>ooiisidered,  says  Dr.  Beddoes,  as  a  beautiful  machinery, 
and  muscular  motion,  at  least  that  of  animals  analogous 
to  man,  would  be  a  chemical  operation  combining  hydrogen 
and  aziit  with  oxygen.  This  hypothesis,  though  not  per- 

haps capable  at  present  of  the  strictest  proof  appears  highly 
probable.  It  accounts  for  the  perpetual  necessity  of  our 
imbibing  oxygen  air,  and  enables  us  to  trace  the  changes 
undergone  by  this  substance,  from  the  moment  it  is  received, 
till  the  moment  it  is  expelled.  During  the  contraction  of 
the  muscles,  oxygen  combines  with  tiie  elements  above 
mentioned  into  water  and  various  salts,  among  which  the 
marine  and  phosphoric  acids  deserve  particular  notice.  In 
this  state  it  is  taken  up  by  the  absorbents,  and  afterwards 
exhaled  or  excreted.  Hence  the  necessity  for  oxygen  aih 

in  the  blood  for  muscular  action ,  'dw6.  hence  tfie  reasori  why 
m.otion  languishes  J  whenever  this  principle  is  scantily  sup- 

plied by  the  lungs. 
A  very  delicate  experiment  was  made  by  Dr.  Mayow,  m 

the  last  century.  A  dog  that  was  panting  and  breathing 
deeply,  on  receiving  arterial^  that  is,  oxygenated  blood  into 
one  of  his  veins,  instantly  began  to  breathe  so  calmly  that 
his  respiration  was  scarce  sensible.  The  animal  here  re- 

ceiving from  an  unusual  source  the  sustenance  which  is 
probably  expended  by  violent  muscular  action,  it  became 

therefore  no  longer  necessary  to  inhale  it  rapidly*'. 
The  paviers  always  make  a  deep  inspiration  before  they^ 

strike  down  the  stones,  whei'eby  they  acquire  a  large  pro- 

positive,  and  of  the  other  negative  alternately  ;  if  a  communication  be 
«iad€  from  the  internal  surface  of  the  first  to  the  external  surface  of  the 
last  in  the  row,  they  will  all  of  them  instantly  approach  each  other,  and 
thus  SHORTEN  a  line  that  might  connect  them  together  like  a  muscular 
Jibre.    Vide  Zoonomia,  p.  61. 

*  Vide  Sect.  XVIII,  on  Transfusion  of  Blood,  p.  152, 
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portion  of  oxygen,  and  make  a  Ipud  and  forcible  expiration, 
to  admit  of  a  larger  portion  of  this  principle  to  be  ex- 

pended in  muscular  motion.  Dr.  Beddoes  having  for  some 

time  inhaled  vital  air,  says  "  he  not  only  felt  himself  warmer, 
"  but  certainly  more  disposed  towards  2Lnd  capable  of  mus- 
*'  CVl^AR  EXERTION.'* 

SECTION  XXXV. 

HEAT  PRODUCED   BY  EXERCISE. 

It  was  shewn  in  the  last  section,  that  when  muscular 
intumescence  took  place,  the  vital  air  in  the  blood  was 
decomposed,  forming  certain  chemical  combinations,  pro- 

ductive of  the  vital  flame. 
If  I  walk  slowly  alongv  for  the  space  of  a  quarter  of  a 

mile  upon  even  ground,  my  hreatlung  and  pulse  are  but 
little  accelerated,  and  the  heat  of  my  body  remains  nearly 
the  same  as  before.  But  if  I  walk  at  the  same  pace,  and 
for  the  same  distance,  up  a  steep  hill,  or  bearing  a  Aea«7/ 
burthen,  my  breathing  becomes  short  and  full,  and  my 
heart  beats  strong  and  quick,  and  the  heat  thrown  off  from 
my  body  corresponds  with  these  increased  internal  move- 
ments. 

It  is  natural  to  ask,  what  is  the  cause  of  this  difference^ 
when  the  space,  the  speed,  and  the  actual  movement  of  the 
muscles,  are  the  same?  It  must  certainly  arise  from  the 
quantity  of  nervous  electricity  transmitted  from  the  brain 
to  the  muscles  in  the  latter  case,  where  the  body  was  raised 
up  hill,  or  where  a  weight  was  carried,  being  much  greater 
than  when  the  body  is  only  moved,  without  being  lifted  up, 
or  without  any  additional  weight  upon  it.  For  though  the 
motion  of  the  muscles  be  the  same  in  both  cases,  yet  the 
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increased  weight  to  be  moved,  required  the  nervous  exertion. 
to  be  much  greater  in  the  latter  instance  than  in  the  former; 
and  therefore  the  will,  or  determination  of  the  mind,  pro- 

pelled a  greater  quantity  of  nervous  electricity,  from  the 
BRAIN  to  the  muscles  employed. 
To  the  increased  demand  on  the  system  of  oxygei^ 

AIR,  to  be  decomposed  by  the  nermus  electricity^ ,  the 
accelerated  respiration  must  be  attributed ;  and  from  the 
increased  quantity  of  oxyg^.n  air  in  the  blood,  we  can 
account /or  the  improved  digestionf,  and  a  more  rapid 
circulation  ;  and  from  all  these  causes,  concurring  with  the 
electricity  of  the  nerves,  we  are  able  to  see  clearly  the  - 
reason  of  the  increase  of  the  vital  flame. 

If  an  animal,  a  man,  for  instance,  in  good  health,  be 
exposed  to  a  temperate  air^  in  a  state  o^  rest,  the  quantity 
of  vital  heat,  generated  by  the  continued  attractions  of 
oxygen  going  on  in  the  body,  will  be  sufficient,  with  a 
certain  quantity  of  clothing,  for  maintaining  the  tempera- 

ture of  about  97  degrees,  by  which  the  solids  receive  their 
natural  stimulus,  the  fluids  retain  their  proper  fluidity, 
and  all  the  functions  of  life  are  duly  performed,  and  a 
sufficient  quLUitity  abounds  to  carry  olf  the  perspirable  fluid. 
If  a  man,  exposed  to  a  frosty  air,  continues  at  rest,  the 
principles  in  his  body  attractive  of  oxygen,  cannot  generate 
a  sufficient  quantity  oi  vital  heat  to  keep  every  part  of  the 
body  at  its  right  ten^perature ;  because  the  coldness  of  the 

surrounding  medium  carries  ofl'  the  heat  faster  than  they 
can  })roduce  it;  consequently  the  solids  and  fluids  of  the 

*  The  oxygen  air  \.hvLS>  procured  to  the  blood  from  the  want  of  the 
system,  is  said  to  proceed  from  the  vis  medicatrix  natune^  and  by  others 
from  associatioR  or  sympathy.  Thus  the  call  of  the  stomach  for  food  after 
a  fever  does  not  arise  from  the  stimulus  of  the  gastric  juice,  but  from  the 
want  of  the  system, 
t  Vide  Sect.  XXX,  ojithe  Balance  betwixt  KesplratioQ  and  Dig:e5tioii. 
Vol,  L  y 
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extremities,  and  at  the  surface  of  the  bod}^  will  become 
frigid,  and  the  fibres  torpid,  and  the  death  of  the  extreme, 
and  lastly  of  the  vital  parts,  ensue.  But,  on  the  contrary, 
when  a  man  exposed  to  ?i  frosty  air,  perceives  the  coldness, 
and  torpor,  arising  from  his  body  being  deprived  of  its 

heat,  faster  than  the  principles  in  his  body  attractive  of  * 
oxygen  c2Ln  furnish  it;  if  he  throws  the  voluntary  muscles 
into  action,  the  quantity  of  heat  generated  by  the  nervous 
electricity,  will  be  sufficient  to  warm  every  part,  and  re- 

cover and  maintain  the  natural  temperature  ;  although  the 
air  shall  continue  to  withdraw  rapidly  the  vital  heat  from 
the  surface  of  the  body. 

Some  very  pleasing  experiments  were  made  by  the  in- 
genious Dr.  Peart,  which  prove  that  partial  exercise  con- 

veys a  glow  over  the  whole  body. 

I.  EXPERIMENT. 

I  put  my  hand,  says  he,  first  into  cold  water  at  56 
degrees  of  temperature.  After  fifteen  minutes  I  with- 

drew it,  and  found  the  temperature  of  the  water  raised 
to  65. 

It  had  gained,  therefore,  in  fifteen  minutes,  9  degrees 
of  heat. 

II.  EXPERIMENT. 

The  same  day  I  put  my  hand  as  before,  but  instead  of 
keeping  it,  and  my  body,  in  a  state  of  perfect  rest,  I  threw 
many  of  the  voluntary  muscles  into  action,  and  in  fifteen 
minutes  the  water  at  56  degrees  was  raised  to  73. 

Here  it  had  gained  17  degrees  of  heat. 

III.  EXPERIMENT. 

To  prove  that  the  exertion  of  any  set  of  muscles  affects 

the  quantity  of  heat  generated  within,  and  thrown  off' 
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from  the  whole  body,  I  introduced  my  hand  into  the  same 
quantity  of  water,  and  at  the  same  temperature  as  in  the 
first  experiment,  and  I  pushed  my  feet  against  a  large 
book-case,  firmly  fixed  by  its  own  weight,  and  my  arms 
were  forcibly  stretched  out.  By  the  exertion  of  these  few 
muscles  only,  without  any  motion  of  the  fibres,  so  much  of 
the  electric  fluid  was  transmitted  to  these  parts,  and  so 
much  heat  disengaged,  that  its  stimulus  extended  o\'er  the 
whole  body,  and  the  water  in  fifteen  minutes  rose  in  con- 

sequence to  14  degrees,  that  is,  five  degrees  more  than 
when  the  body  was  in  a  state  of  perfect  rest. 

The  same  is  proved,  though  not  quite  so  philosophically, 
by  the  vulgar  mode  of  warming  the  body  by  throwing  the 
arms  across ;  or  by  the  more  elegant,  but  partial,  exercise 
of  what  are  called  dumb  bells,  or  by  dancing. 

SECTION  XXXVL 

ON  THE  NECESSITY   OF   USING  EXERCISE, 

To  shew  the  absolute  necessity  of  exercise  in  cold 
climates,  I  must  be,£^  leave  to  relate  the  botanical  excursion 
of  Sir  Joseph  Banks,  Dr.  Sokmder,  and  others,  on  the 
heights  at  Terra  del  Fuego,  Dr.  Solander,  who  had  more 
than  once  crossed  the  mountains  which,  divide  Sweden 
from  Norway,  well  knew  that  extreme  cold  *  produces  a 
torpor  and  sleepiness  almost  irresistible,  he  therefore  con- 

jured the  company  to  keep  always  in  motion,  whatever 
pain  it  might  cost  them,  and  whatever  relief  they  might 
be  promised  by  an  inclination  to  rest: — Whoever  sits 
down,  says  he,  iriil  sleep  ;  and  ivhoever  sleeps,  will  wake 

no  more.''  Thus,  at  once  admonished  and  alarmed,  they 
set  forward;  but  while  they  were  still  upon  the  naked 

Y  2 
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rock,  and  before  they  liad  got  among  the  bushes,  the  cold 
was  so  intense,  as  to  pro*! nee  the  eliects  that  had  been 
most  dreaded.  Dr.  Solander  hisnself  was  the  first  w  ho 
found  the  inciination,  against  which  he  had  warned  others^ 
irresistible;  and  insisted  upon  being  bu{r:'red  to  lie  down 
Sir  Joseph  Banks  intreated  and  remonstrated  with  Dr. 
Soiander  in  vain:  down  he  kiy  upon  the  grour.ii,  tho-jgh 
it  was  covered  with  snow  ;  and  it  was  witli  great  difiicdlty 
that  his  friend  kept  him  hom  sleeping.  One  of  his  Z?/ao/f 
servants  also  began  to  hnger,  having  suffered  from  the 
cold  in  the  sanie  manner  as  the  Doctor.  Partly  by  per- 

suasion, and  partly  by  force^  the  company  made  them  go 

forward.  Soon,  however^  they  both  declared  "  they  would 
go  no  farther."  Sir  Joseph  Banks  iiad  recourse  again  to 
expostulation,  but  these  produced  no  effect :  when  the 
black  was  told  that  if  he  did  not  go  on  he  would  in  a  short 
time  be  frozen  to  death;  he  answered,  that  he  desired 
nothing  so  much  as  to  lie  down  arid  die,  The  Doctor  did 
not  so  explicitly  renounce  his  life ;  he  said  he  would  go 

on,  but  that  he  must  first  take  some  "  sleep,''  though  he 
had  before  told  the  company  that  "  to  sleep  was  to  perish'' 
They  both  in  a  few  minut*^s  fell  into  a  profound  sleep,  and 
after  five  minutes  Sir  Joseph  Banks  happily  succeeded  in 
waking  Dr.  Soiander,  who  had  almost  lost  the  use  of  his 
limbs,  and  the  muscles  were  so  shrunk,  that  his  shoes  fell 
from  his  feet;  but  every  attempt  to  relieve  the  unfortunate 
black  proved  unsuccessful. 

The  ten  tliovisancl  Greeks  in  their  memorable  retreat  in 
passing  throii^!h  Aruicnia  were  exposed,  says  Xenophon, 
to  a  conte^  t  still  more  dangerous  than  'he  enemy,  in  which 
neither  skill  nor  valour  could  avail.  The  bnow  fell  in  such 
quantities  during  the  night  as  completely  covered  the  men 
with  their  arms.  Their  bodies  when  freed  from  the  snow 
were  benumbed  and  parched  with  the  piercing  coldness 
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of  the  north  wind.  Many  slaves  and  sumpter  horses 
perished,  with  about  thirty  soldiers.  It  was  observed  that 
those  died  who  did  not  use  sufficient  exercise.  Xeiiophon 
came  up  to  several  soldiers  who  were  lying  down  upon  the 
snow,  insisting  upon  their  marching  on;  but  although 
they  had  traversed  such  a  great  extent  of  country,  and  had 
the  prospect  of  reaching  their  homes,  such,  says  the  his- 

torian, was  the  inclination  to  remain  quiet,  that  many 
refused  to  move  until  their  general  threatened  or  inflicted 
violent  punishment  on  them,  even  though  they  themselves 
knew  it  to  be  the  only  remedy  against  their  distress.  As 
the  severity  of  the  wtarher  stL*i  continued  during  the  re- 

mainder of  their  march  throuj^h  Armenia,  several  soldiers 
lost  their  sight  by  the  glare  of  the  snow,  arid  their  toes 
and  fingers  by  the  intenseness  of  the  cold.  The  eyes,  says 
Xenophon,  were  best  d^^fended  by  we9,ring  something 
black  before  them,  and  the  feet  were  preserved  by  constayit 
motion  in  the  day,  and  by  stripping  them  bare  during  the 
night,  and  when  frost-bitten,  the  friction  was  obliged  to 
be  with  snow. 

It  was  a  principle  among  the  ancients,  that  acute  dis^ 
eases  are  from  heaven,  and  chronical  from  ourselves;  to 
die^  says  Dr.  Johnson,  is  the  fate  ot  man,  but  to  die  with 
lingering  anguish  is  generally  his  own  folly.  Inactivity 
never  fails  to  induce  an  universal  relaxation  of  the  con- 

tractile fibres.  When  these  fibres  are  relaxed,  neither  the 
digestion^  the  circulation,  nor  the  peristaltic  motion,  cslu  be 
duly  performed. 

It  is  absolutely  impossible  to  enjoy  health,  where  the 
perspiration  also  is  not  d»dy  carried  on  ;  and  that  can  never 
be  the  case  where  exercise  is  neglected. 

The  necessity  of  action  is  not  only  demonstrable  from 
the  fabric  of  the  b'^dy,  but  evident  from  the  observation 
of  the  universal  practice  of  mankind^  who  for  the  preserva- 
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tion  of  health  in  those,  whose  rank  or  wealth  exempts  them 
from  the  necessity  of  lucrative  labour,  have  invented  sports 
and  diversions,  though  not  of  equal  use  to  the  world  with 
agricultural  employments,  yet  of  equal  fatigue  to  those 
who  practise  them,  and  diifering  only  from  the  drudgery 
of  the  husbandman,  as  they  are  acts  of  choice,  and  there- 

fore performed  without  the  painful  sense  of  compulsion. 
The  huntsman  rises  early,  pursues  his  game,  through  all 
the  dangers  and  obstructions  of  the  chace,  swims  rivers, 
and  scales  precipices,  till  he  returns  home,  no  less  harassed 
than  the  soldier,  and  has  perhaps  sometimes  incurred  as 
great  hazard  of  wounds  or  death  :  yet  he  has  no  motive  to 
excite  his  ardour  ;  he  is  neither  subject  to  the  commands 
of  a  general,  nor  dreads  any  penalties  for  neglect  and  dis- 

obedience; he  has  neither  profit  nor  honour  from  his  perils 
and  his  conquest,  but  toils  without  the  hopes  of  mural  or 
civil  garlands,  and  must  content  himself  with  the  praise 
of  his  tenants  and  companions. 

But  such  is  the  constitution  of  man,  that  labour  may  be 
styled  its  own  reward  \  nor  vjWX^wy  external  excitements 
be  requisite,  if  it  be  considered  how  much  happiness  is 
gained,  and  how  much  misery  escaped,  by  frequent  and 
violent  agitation  of  the  body. 

The  desire  of  exercise  is  coeval  with  life  itself  Were 
this  principle  attended  to,  many  diseases  might  be  avoided. 
But,  while  indolence  and  sedentary  employments  prevent 
two  thirds  of  mankind  from  either  taking  sufficient  exercise 
themselves,  or  giving  it  to  their  children,  what  have  we  to 
expect  but  disease  and  deformity  ?  The  rickets,  so  de- 

structive to  children,  called  by  the  French  the  English 
disorder,  never  appeared  generally  in  Great  Britain  till 
manufactures  began  to  flourish,  and  people,  attracted  by 
the  love  of  gain,  left  the  country  to  follow  sedentary  em- 
ployments  in  great  towns  *. 

*  Dr.  Buchac, 
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Every  animal  makes  an  early  use  of  its  organs  of  mo- 
tion ;  and  many  young  creatures,  even  when  under  no 

necessity  of  moving  in  quest  of  food,  cannot  be  restrained 
without  force.  This  is  evidently  the  case  with  the  calf, 
the  lamb,  and  the  kitten.  If  these  harmless  animals  were 

not  permitted  to  frisk  about  and  take  exercise,  they  would 
soon  die,  or  become  diseased;  and  so  strong  is  \\\\^  prin- 

ciple implanted  in  the  human  breast,  that  a  heaitby  3  outh 
can  hardly  be  kept  from  exercise.  This  love  of  modon 
is  surely  a  strong  proof  of  its  utility.  Nature  implants  no 
disposition  in  vain.  It  seems  a  catholic  law  througliout 
the  whole  brute  creation,  that  no  creature,  without  exercise, 
shall  be  able  to  find  subsistence.  Every  creature,  except 
man,  takes  as  much  exercise  as  his  nature  requires.  He 
alone  sleeps  till  late  in  the  morning  in  beds  of  down,  and 
often  lolls  all  day  in  easy  chairs,  and  deviating  from  the 
great  law  of  his  Creator,  he  suffers  accordingly. 

If  fashion  must  prevail,  and  young  children  be  sent  to 
crowded  schools,  we  would  recommend  it  to  their  teachers, 
as  they  value  the  lives  of  those  entrusted  to  their  care,  and 

the  account  they  must  one  day  give,  that  they  w^ould  allow 
their  pupils  a  sufficient  time  to  run  and  frisk  about,  instead 
of  keeping  them  hour  after  hour  in  close  and  irksome  con- 

finement, which  subjects  them  to  a  dreadful  train  of  dis- 
ease, flatulence,  indigestion,  colics,  worms,  &c.  &c.  and 

hinders  them  hereafter  from  being  happy  and  useful  mem- 
bers of  society.  From  this  criminal  folly,  says  the  em- 

phatic Dr.  Johnson,  proceed  most  of  those  pains  which 
wear  us  away  slowly  with  periodical  tortures,  and  which, 
though  they  sometimes  suffer  life  to  be  long,  condemn  it 
to  be  useless,  chain  us  down  to  the  couch  of  misery,  and 
mock  us  with  the  hopes  of  death. 

Certainly  man  was  never  designed  to  be  sitting  all  day 
cross-legged  on  a  boards     The  master,  who  denies  a 
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Sufficient  time  for  exercise  to  those  unhappy  beings,  whom 
Providence  has  subjected  to  his  will,  has  a  dreadful 
reckoning  to  make,  when  each  individual  shall  receive  from 
the  same  measure  he  has  meted  out  to  others. 

Were  sedentary  employments  intermixed  with  a  due 
quantity  of  exercise,  they  would  never  do  much  hurt.  It 
is  constant  confinement  that  ruins  health.  A  man  will 
not  be  injured  by  sitting  at  his  work  three  or  four  hours  at 
a  time  ;  but  if  he  be  obliged,  by  an  unfeeling  master,  to  sit 
eight  or  ten,  he  will  soon  be  said  to  drag  on  life  instead  of 
enjoying  it.  Weak  and  ailing,  he  will  languish  out  a  few 
miserable  years,  and  at  last  sink  into  an  untimely  grave. 

Weak  fibres  are  the  constant  companion  of  inactivity. 
Nothing  but  daily  exercise  in  the  open  air  can  brace  and 
strengthen  the  powers  of  the  stomach,  and  prevent  therefore 
an  endless  train  of  diseases,  which  proceed  from  a  relaxed 
state  of  that  organ.  We  seldom  hear  the  active  or  labo- 
rious  complain  of  what  are  called  nervous  diseases  \  these 
are  reserved  for  the  sons  of  idleness.  Many  have  been 
completely  cured  of  these  disorders  by  being  reduced,  from 
a  state  of  opulence,  to  labour  for  their  daily  bread.  This 
plainly  points  out  the  sources  from  whence  nernous  diseases 
flow,  and  the  means  by  which  they  may  be  prevented. 

Dr.  Cheyne,  in  his  excellent  Treatise  on  Health,  says, 
that  the  weak  and  valetudinary  ought  to  make  exercise 
a  part  of  their  religion.  We  would  recommend  this,  not 
only  to  the  weak  and  valetudinary,  but  to  sedentary 
artificers,  shopkeepers,  studious  persons,  &c.  &c.  Such 
ought  to  consider  exercise  as  necessary  a  duty  as  to  take 
food ;  and  this  might  be  usually  done  without  any  great 
loss  of  time  or  interruption  to  business^ 

Every  man,  in  short,  should  oblige  himself  by  some 
absolute  rule  to  engage  in  daily  exercise.  Indolence,  like 
ether  vices,  when  indulged,  gains  ground,  and  at  length 
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becomes  agreeable.  Hence  many  who  were  fond  of  ex-^ 
ercise  in  the  early  part  of  life,  become  quite  averse  to  it 
afterwards.  Diseases  are  engendered  destructive  of  the 
resolution  of  tlie  mind.  Nauseous  drugs  are  had  recourse 
to.  The  stimulus  at  the  stomach  spreads  its  influence  for 
a  time  over  the  whole  body.  It  at  last  loses  its  efficacy, 
or  becomes  prejudicial,  and  the  pale,  flatulent ^  and  bloated 
hijpochondriac,  flies  from  physician  to  physician,  none  of 
whom  dare  advise  him  exercise,  which  he  is  averse  to, 
and  says  he  cannot  take,  and  he  falls  at  last  into  diseases 
of  a  more  serious  aspect,  and  dies  of  spasm  in  the  stomach, 
or  dropsy,  or  asthma,  or  jaundice,  or  a  cough  Vv^ith  mucous 
expectoration,  or  pals}^  or  haemoptoe,  or  some  other  dis- 

ease that  either  arises  from,  or  is  always  engrafted  upon,  a 
weak  and  debilitated  frame, 

•  Weariness 

Can  snore  upon  the  flint,  when  resty  sloth  ^ 
Finds  the  down  pillow  hard. 

SllAKSpEARE. 

I  shall  conclude  this  long  but  useful  essay  with  some 
beautiful  lines  from  Armstrong,  whose  poem,  entitled 
the  Art  of  Preserving  Health,  might  have  possibly  pro- 

moted the  discoveries  of  the  late  Dr.  Brown. 

The  shades  descend,  and  midnight  o'er  the  world 
Expands  her  sable  Avings.    Great  Nature  droops 
Throuojh  all  her  works.    How  happy  he  whosf;  oil 
lias  o'er  his  langiiid  powerless  limbs  diffas'd 
A  pleasing- lassitude.    He  not  in  vain 
Invokes  the  gentle  deity  of  dreams. — 
Bp  toil  subdu'd,  the  warrior  and  the  hind 
Sleep  fast  and  deep ; — their  active fmtct ions  soon 
With  generous  streams  their  subtle  tubes  supply. 
Ere  morn  the  tonic  irritable  nerves 
Feds  the  fresh  impulse,  and  awake  the  souL 
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SECTION  XXXVIl. 

OF  GANGLIONS. 

Besides  progressive  motion,  the  various  movements  of 
the  hands,  and  other  parts  of  animal  bodies,  which  are 
performed  by  muscles  curiously  fashioned  for  each  purpose 
and  wisely  distributed,  there  are  other  motions  that,  on  the 
contrary,  have  little  or  no  depeudance  on  our  inclination. 
Of  this  kind  are  the  actions  of  the  heart ;  the  circulation 
of  the  blood  ;  the  motions  of  the  stomach,  and  intestines  ; 
the  progress  of  the  chyle  to  the  subclavian  vein  ;  the 
movement  of  the  various  secreted  liquors,  such  as  the  gall, 
the  saliva,  &c.  These,  together  with  the  lungs  in  respira- 

tion, have  received  the  denomination  of  vital  or  invo- 
LUNTAiiY  MOTIONS,  bccausc  they  go  on  without  any 
conscious  exertions  of  the  intellectual  principle. 

If  such  a  variety  of  nice  and  complicated  movements 
had  been  left  to  the  determination  of  the  will,  it  had  occu- 

pied every  moment  of  our  thought,  and  stopped  during 
sleep,  when  consciousness  is  totally  obliterated.  We 
therefore  here  clearly  discern  the  goodness  of  the 
Almighty,  which  has  given  man  the  absolute  direction 

of  no  movements,  but  what  are  easil}'^  performed,  and 
"vvhich  contribute  also  to  health  and  pleasure. 

Physiologists  were  long  perplexed  to  account  how  parts 
sapjil led  with  nerves  could  be  inse72sible ;  and  how^  though 
all  the  nerves  terminate  in  the  common  sensorium  or  brain, 
over  some  organs  the  influence  of  the  will  extended,  whilst 
the  motions  of  others  were  independent  of  that  principle. 
They  allowed  tlie  propriety  of  the  final  cause,  and  referred 
it  to  the  wisdorn  of  God  primarily,  whereas  philosophy 
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should  look  for  second  causes  \,  which  demonstrates  \ht 
same  goodness,  with  still  greater  power,  in  our  beneficent 
Creatoi?. 

The  solution  of  this  difficulty  was  reserved  for  the  glory 
of  the  present  age.  The  ganglions,  which  are  hard  and 
callous  bodies  attached  to  those  nerves  which  supply  the 
organs  which  have  involuntary  motion,  did  not  indeed 
escape  the  all-prying  eye  of  anatomy  :  but  their  uses  were 
long  wholly  unknown.  Conjectures  were  indeed  formed 
that  they  v/ere  muscles  capable  of  contractions,  by  which 
the  nervous  spirit  was  accelerated  and  impelled  forwards: 
but  they  have  been  since  found,  from  the  experiments  of 
the  illustrious  De  Haller,  ii]capa.ble  of  such  contraction, 
being  wholly  devoid  of  irritability-  They  have  been  re- 

presented as  little  brain-s  to  supply  that  afflux  of  nervous 
fluid  which  the  incessant  motions  of  the  organs  to  which 
they  went  seemed  to  require.  Repetition  and  authority 
gave  considerable  weight  to  these  conjectures,  and  \\t 
therefore  are  the  less  surprised  that  Dr.  Joiuison,  the  in- 

genious and  learned  discoverer  of  their  real  use,  should 
complain : 

"  It  requires  a  long  series  of  years  for  the  admission  of 
"  new  truths.  The  period  cannot  be  limited  to  thirty  or 
"  forty  years. 

'*  It  depends  on  circumstances  peculiar  to  the  age,  the 
"  subject,  and  the  author's  situation:  and  mine  has  no 
"  peculiar  advantages. 

'*  It  is  thirty  years  since  my  early  thoughts  on  the  u^ses 
"  of  the  GANGLIONS  of  the  nerves  was  communicated  to 
"  my  correspondents  Dr.  Whyttand  Baron  de  Haller;  and 

*  Aristotle,  Cicoro,  Galen,  Bacon,  Boyle,  Newton,  and  Locka,  all 
concur  in  allowing-  that  the  last  link  in  the  chain  of  natural  causes  ter- 
tninatcs  at  the  throne  of  God, 
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"  twenty  years  since,  on  maturer  reflection,  I  published  an 
account  of  this  discovery  to  the  world. 

*'  My  opinion  has  been  silently  attacked,  and  as  silently 
"  adopted,  without  any  explicit  acknowledgment  of  the 
"  author,  or  any  direct  quotation  from  his  work.  Several 

of  the  objections  which  I  have  answered,  were  commu- 
"  nicated  in  a  corespondence  with  which  I  was  honoured 
"  by  Baron  de  Haller:  and  I  have  reason  to  think, 
"  from  a  letter  afterwards  received,  my  answers  were 
"  satisfactory. 

**  My  ideas  were  received  by  Dr.  M'Kettrick,  and  my 
"  work  ingeniously  analyzed  by  tiie  celebrated  7'issot.  I 
"  say  nothing  of  the  private,  and  perhaps  partial,  testi- 

monies  of  my  correspondents. 
**  But  before  truth,  in  its  silent  or  disputed  march,  has 

"  roused  the  attention  of  the  indolent,  converted  the  super- 
cilious,  subdued  the  interested  and  obstinate,  and  reached 

"  the  ears  of  all,  an  age  has  passed  awai/''  II! 
Ganglions,  as  w^e  before  observed,  are  attached  wholly 

to  nerves  which  supply  the  organs  which  have  involuntary 
motion,  and  being  non-electric  bodies  f,  are  the 
CHECKS  which  prevent  our  volitions  from  extending  to 
them  X,  and  also  sensation  from  reaching  the  common 
sensorium. 

The  motions  of  the  largest  masses,  and  the  most  minute 

f  If  you  stimulate  any  where  a  nerve  not  supplied  with  ganglions,  all 
the  irritable  fibres  will  be  thrown  into  a  state  of  action  through  the  whole 
extent  of  the  minute  ramifications  of  that  nerve  :  but,  on  the  contrary, 
stimuli  do  not  affect  the  heart,  intestines,  &c.  when  applied  on  the  nerves 
above  the  ganglions,  but  acting  just  below  them,  these  organs  are  instantly 
strongly  affected. 

+  In  violent  fits  of  passion  the  accumulated  electric  fluid  of  the  nerves, 
however  passes  these  barriers,  and  the  vital  organs  are  immediately  is 
agitation,  and  sometimes  death  ensues. 



333 

particles  of  matter,  all  performed  with  the  same  order  and 
ease,  and  regulated  by  laws  surprisingly  simple  and  exten- 

sive, penetrating  the  inmost  recesses  of  bodies,  and  ex- 
tended throughout  the  universe,  evince  the  direction  of 

an  Omnipotent  Almighty  Power  actuating  the 
whole. 

In  every  part  and  operation  of  Nature,  the  fitness  of 
things  to  one  another,  and  their  subserviency  to  the  best 
ends,  and  to  the  use  and  felicity  of  intelligent  beings, 
point  our  the  consummate  wisdom  and  goodnesss  of  one 
GiiEAT  Artificer,  one  Original  Mind. 

Sole  giver  of  hfe,  he  inspires  with  animation  the 
meanest  insect,  and  most  abject  reptile,  no  less  than  the 
more  perfect  and  nobler  animals,  and  by  his  wisdom  guides 
them  all  to  the  several  ends  of  their  existence. 

Every  thing,  in  fine,  on  earth  and  in  the  Iveavens,  mani- 
fests and  presents  him  to  us;  and  in  the  wonders  of  the 

lowest,  as  well  as  the  most  magnificent  of  his  works,  the 
understanding  with  adoration  traces  the  perfections  of  a 

Creator  ,  who  is  not  far  from  any  one  of  us,  for  "  in  his 
image  created  he  manj'  which  can  relate  only  to  mind. 

7 he  mechanism  of  our  body,  the  connexion  and  sub- 
serviency of  all  its  parts  to  a  common  purpose,  the  exqui- 

site contrivance  of  its  organs,  consisting  of  such  various 
minute  vessels,  interwoven  with  wonderful  art,  have  led 
anatomists  in  all  ages  to  acknowledge  an  infinite  wise  and 
pov^erfiil  Maker.  Among  the  most  precious  remains  of 
antiquity,  are  those  commentaries  oF  Galen  written  on  the 
uses  of  the  several  parts  of  the  human  body,  as  hymns  and 
offerings  of  praise  to  the  great  Creator. 

Is  it,  indeed,  otherwise  conceivable  how  such  consist- 
ency and  harnjony  could  have  taken  place  in  the  different 

parts  of  our  wonderful  frame  ?    How  they  could  have  so 
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exactly  fitted  to  each  other,  and  to  the  exterior  objects, 
which  have  an  evident  relation  to  them,  and  the  system 
they  compose?  Could  the  bones*,  which  in  all  amount  to 
four  hundred,  and  the  muscles,  which  are  still  more,  and 
are  each  so  well  disposed  for  motion,  be  adjusted  without  a 
superior  knowledge  in  mechanics  ?  The  eye,  so  admirably 
adapted  to  light,  and  appropriated  to  vision,  was  it  formed 
without  a  knowledge  of  optics  ?  Or  the  ear  without  the 
science  of  sounds?  Even  our  inclinations  and  passions, 
those  sources  of  so  much  apparent  ill,  are,  by  the  Deity, 
providentially  rendered  the  means  of  our  preservation,  both 
as  individuals  and  a  race  ;  and  the  selfish  and  social  affec- 

tions, like  centripetal  and  centrifugal  forces,  conduct  us 
with  proper  force  to  the  ends  intended  by  our  Maker,  to 
be  produced  by  them.  Yet  the  love  of  life  and  all  its  enjoy- 

ments, the  fear  of  death  and  all  its  dreadful  harbingers, 
and  the  social  affections  and  all  its  endearments,  would  not* 
have  been  sufficient  security  for  our  carrying  on  the  vital 
motions,  with  that  constancy  and  uniformity  necessary  to 
the  preservation  of  life,  if,  thus  engaged,  these  motions 
had  depended  upon  our  will  and  choice,  which  is  pro- 

duced by  the  interposition  of  ganglionsf. 
Reason  would  have  deliberated  concerning  them  with 

too  much  slowness,  and  volition  would  have  executed  them 
often  vvith  a  dangerous  and  fatal  caprice.  For,  if  the  heart 
had  been  subjected  to  the  souFs  authority  as  much  as  the 
voluntary  muscles  are,  if  its  motions  could  have  been  sus- 

pended or  stopt  with  the  same  facility,  death  would  then 
have  cost  us  no  painful  pang:  and,  whenever  the  body  was 
tortured  with  disease,  and  the  mind  in  anguish  from  grief 

*  Vide  the  Plate,  Galenis  Con'versio,  l^ie  Conversion  of  Galen- 
f  Vide  Note  +  paje  332. 
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©r  disappointment,  a  remedy  so  easily  applied  might  have 
been  too  frequently  resorted  to,  and  yet  more  unfortunate 
beings  might  have  rushed  uncalled  into  the  presence  of 
HIM  v^'ho  stationed  us  for  the  wisest  reasons  here  on  earth. 

The  preservation  of  life  therefore  greatly  depends  upon 
our  vital  motions  being  entirely  subject  to  the  wise  govern- 

ment of  the  Author  of  our  lives  ;  who  charges  himself 
with  the  immediate  care  of  them,  and  of  us. 

,  All  this,  w^hen  attentively  considered,  must  affect  us  with 

a  seuse  of  God's  goodness  ;  who,  respecting  the  imbecility 
of  man's  nature,  hath  been  pleased,  by  appetites  and  pas- 

sions, to  excite  him  to  acts  of  self-preservation  ;  where  the 
violence  of  these  might  have  been  hurtful,  no  less  than  the 
slowness  and  instability  of  reason,  hath  taken  our  safety 
under  his  more  immediate  direction.  To  attribute  contri- 

vances like  these,  and  even  understanding  i^tself,  to  unin- 
telligent causes,  rather  than  to  the  all-wise  Parent  of 

Nature,  seems  an  incomprehensible  perversion  of  reason 
and  philosophy. 

That  mind  must  be  strangely  prepossessed  and  bewild- 
ered with  false  science,  which  rather  seeks  for  the  cause  of 

these  involuntary  motions,  in  dead  matter,  organization, 
chance,  necessity,  something  that,  without  knowledge  or 

powder,  acts  wisely  and  powerfully,  than  in  the  great  Foun- 
tain of  power,  wisdom,  and  animation. 

If  chance  could  be  supposed  to  produce  a  regular  deter- 
mined action,  yet  it  is  beyond  the  highest  degree  of  credu- 

lity, to  suppose  it  could  continue  this  reguiarity  for  any  time. 

But  w^e  find  it  remains  through  life  independent  of  our 
will;  and  the  same  incessant  vital  actions  have  been  car- 

ried on  from  the  commencement  of  the  w^orld.  It  is  thus 

that  the  sun's  influence  upon  the  enrlli  bath  ever  been 
regular.  The  production  of  trees,  plants,  and  herbs, 
hath  ever  been  uniform.    Every  seed  produces  now  the 



same  fruit  it  evt-r  did.  Every  species  of  auinial  life  is  still 
the  same. — Could  chance  continue  this  regular  arrange- 
merit?    Could  anything  continue  it  but  the  hand  of  an 
OMI»iIPOTENT  CllEATOU? 

SECTION.  XXXVIIL 

OF  VISION. 

When  ibe  sun  rises  on  the  face  of  the  eartii,  all  nature 
seems  to  have  received  a  new  creation.  What  majestij  ! — 
What  splendour  ! — What  beauty  ! 
We  will  attempt,  in  as  familiar  a  manner  as  possible,  to 

explain  to  the  attentive  reader,  the  nice  7nec]ianism  by  vvliich 
the  sight  is  thus  capable  of  communicating  to  the  mind 
these  lively,  varied,  and  abundant  perceptions. 

In  relation  to  the  follou^ing  law,  "  that  the  rays  of  light 
arc  refracted  (or  turned  inwards)  according  to  the  density 

of  the  medium  through  which  they  pass,''  our  eyes  consist  of 
3  disti)ict  hujnours  of  different  densities,  each  lodged  in  a 
tra:isparent  capsule,  viz. 

1.  The   EXTERNAL,  or  AQUEOUS; 
'2.  The  CENTRAL,  or  ciivsTALLi*\E  ;  and 
3.  The  INWARD,  or  vitrious. 
Because  light  is  subjected  also  to  another  law,  the  law 

of  reflection,  a  dark  membrane  lines  the  vi'hole  of  the 
in-ide  of  the  globe. 
The  OPTIC  nerve  expatids  itself  over  the  concave 

bottom  of  this  darkened  spbeie,  whose  fibres,  in  a  collected 

boily,  terminate  obliquely*  in  the  brain. 

■•  This  uiiglit  be  adduced  as  a  beautiful  illustration  of  the  beneficent 
intention  of  the  divine  Architect,  A  vein  and  artery  accompany  thi?, 
uei'VQf  so  tliat  when  an  object  strike*  upon  it,  sigdit  is  prevented.  Fropith<j 
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At  the  fore  part  of  the  eye  there  is,  as  it  were,  a  par^ 
(itiofi,  in  the  center  of  which  a  round  orifice,  called  the 
PUPIL  t,  is  seen,  which  contracts  or  dilates  itself,  to  admit 
of  more  or  a  less  degree  of  light,  by  means  of  the  muscu- 

lar fibres  of  the  mis  or  uvia  J. 

Six  muscles  *  are  placed  behind,  so  as  to  turn  this  beau- 
tiful and  useful  organ  on  every  side, 

obliquity  of  the  entrance  of  the  optic  nerve  this  does  not  often  happen, 
but  may  be  made  to  appear,  if  you  form  a  dark  spot  on  a  piece  of  paper, 
and  shutting  one  eye,  turn  this  paper  about,  until  the  spot  strikes  on  the 
trunk  of  the  vein  covering  the  optic  nerve,  when  it  will  immediately  dis- 
appear. 

f  This  is  the  small  black  circle  in  the  middle  of  the  ey^. 

X  Called  uviay  from  its  supposed  resemblance  to  a  grape,  being  usually 
^rey  or  black.  This  part  is  surrounded  externally  by  the  white  of  the  eye, 
and  internally  by  the  pupil.  The  iris  or  uvia  of  a  greyhound  being  put 
into  an  alkalescent  mixture  by  Dr.  Haighton,  the  longitudinal  fibres  were 
rendered  visible.  These  sympathize  with  the  optic  nerve :  for  in  gutta 
isei-ena,  or  decay  of  energy  in  that  nerve,  the  pupil  remains  unaltered  in 
dimensions,  however  the  light  may  vary.  The  sympathy  of  parts  was 
before  shewn,  when  discoursing  on  the  synchronous  action  of  the  opposite 
sides  of  the  heart,  and  is  also  displayed,  when  we  irritate  the  nostrils,  and 
excite  into  action  the  muscles  of  expiration,  or  when  exciting  the  stomach 
by  an  emetic,  the  abdominal  muscles,  to  favour  each  rejection,  are  thrown 
into  convulsive  etForts„ 

*  The  four  right  muscles  arise  near  together  from  the  bottom  of  the 
oi-bit,  where  the  optic  nerve  enters,  which  they  surroiuid.  The  one  lifts 
the  eye  directly  upwards,  another  turns  it  downwards,  a  third  draws  the 
sight  towards  the  nose,  and  the  fourth  turns  it  the  con^ary  way.  They 
terminate  each  in  abroad,  fiat,  and  very  white  tendon,  which  covers  all 
the  fore  part  of  the  eye,  up  to  the  circle  of  the  cornea  (or  outer  convex 
capsule  of  the  aqueous  humour)  ;  and  their  white  and  shilling  tendons 
form  that  enameiled-like  part  which  surrounds  the  coloured  circle,  and 
which  is,  from  its  colour,  named  the  white  of  the  eye,  or  the  tunica  albu- 
ginea,  as  if  it  were  absolutely  a  distinct  coat. 

So  perferctly  balanced  are  these  muscles,  that  if  they  act  all  at  once  the 
Vol,  L  Z 
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Thus  have  we  a  perfect  camera  obscura,  with  its  differ- 
ent lenses  ;  and  the  image  painted  in  the  darkened  channber 

of  the  eye  (owing  to  the  reflection  of  the  rays  of  hght 

from  t[ie  objects  around),  by  afi'ecting  the  optic  nerve,  pre- 
sents to  the  mind  the  varied  and  agreeable  impression. 

Should  it  be  inquired,  "  in  what  icay  the  optic  nerve  con- 
veys the  image  of  the  objects  around ;  and  whether  this 

arises  from  vibration,  or  the  motion  of  some  fluid  The 
answer  is,  it  nfust  be  confessed,  of  very  difficult  solution. 
But  it  seems  highly  improbable  that  a  soft  inelastic  cord, 
like  a  nerve,  can  vibrate,  and  no  inert  heavy  fluid  can  equal 
the  quickness  of  perception. 

We  are  then  induced,  says  the  celebrated  naturalist,  Bon* 
net,  to  admit  that  there  is  a  subtle  fluid  in  the  netves, 
whose  tenuity  prevents  our  seeing  it ;  and  which  serves 
alike  for  the  propagation  of  sensible  impressions,  as  mus- 

cular motion.  The  instantaneousness  of  this  propagation, 
and  some  other  phenomena,  indicate  that  there  is  a  certain 
analogy  between  this  fluid  3.nd  the  electric  fluid 

eye  is  immoveably  fixed.  So  that  sometimes  in  an  operation,  the  eye  is 
found  more  firmly  set  than  it  could  be  either  by  instruments  or  the  finger. 

The  two  oblique  muscles  deserve  also  particular  attention.  The  inferior 
oblique  arises  from  the  orbit,  and  obliquely  descends  into  that  cavity  to  be 
inserted  under  the  eye-ball ;  and  the  superior  oblique,  on  the  contrary, 
arises  along  with  the  recti  muscles,  but  sends  forth  a  long  tendon,  which 
passes  through  a  ring  near  the  nose,  and  by  this  beautiful  contrivance,  it 
gets  inserted  into  the  upper  part  of  the  eye-ball.  They  project  the  eye 
forward,  as  w  hen  we  strain  to  see  distant  objects. 

Brutes  have  another  muscle  not  found  in  our  eyes.  A  surgeon  attempt- 
ing to  extract  the  cataract  from  the  eye  of  a  blind  horse,  discovered  this  by 

accident,  for  as  soon  as  the  eye  was  touched^  it  receded  deep  into  the  head. 
This  could  be  effected  only  by  this  seventh  muscle  ;  which  therefore  seems 
to  be  provided  for  defending  the  eye,  by  drawing  it  thus  into  the  orbit,  in 
creatures  who  bavfe  no  hand,  like  us,  to  skreen  the  eye  upon  the  approach 
of  danger. 

*  Vide  Sect,  on  Muscular  Motion; 
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As  know,  indeed,  that  a  sixth  part  of  the  whole  mass 
blood  is  driven  to  the  brain  from  the  heart  in  2Ln  oxy- 

genated form,  and  quickly  returns  thence  unoxygenated  f, 
and  is  as  speedily  supplied  by  fresh  oxygenated  blood,  it 
was  attempted  to  be  proved  that  this  quantity  of  blood, 
when  passing  into  so  small  an  organ  as  the  brain,  could  not 
be  intended  by  frugal  nature  solely  for  nourishment,  and 
the  generation  of  vital  heat,  but  most  probably  gave  out 
its  oxygen  to  be  formed  by  the  action  of  the  brain  into  the 
electric  fluid. 

As  the  nerves  i3f  sight,  and  the  other  organs  of  sense^ 
terminate  in  the  brain,  we  have  the  highest  reason  to 
believe  that  the  soul  is  seated  there. 

A  substance,  therefore,  indifferent  to  motion  and  rest^ 
is  related  to  a  substance  that  thinks,  and  though  unagitated 
by  external  impression,  can  generally  at  w41!  regain  the 
former  connexion.  From  this  surprising  bond  there  springs 
a  reciprocal  commerce  between  tv»'o  distinct  beings,  a  kind 
of  action  and  reaction,  which  constitutes  the  life  of  organ« 
ized  sentient  brings. 

The  brain  may  therefore  be  compared  to  ia.  carte  blanch, 
receiving  every  impression ;  and  to  a  cabinet,  wherein  the 
different  portions  of  the  universe  are  painted  in  miniature^ 
and  may  be  drawn  out  at  pleasure^ 

SECTION  XXXIX. 

OF  HEARINGo 

As  we  saw  different  humours  in  the  eye  in  relation  to 
the  laws  of  light,  so  we  find  a  no  less  complicated  struc- 

ture of  the  ear  in  reference  to  the  vibrations  of  the  air. 

f  Vide  Sect,  on  the  Brain. Z  g 
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The  uses,  however,  of  the  several  parts  forming  the  ear 
is  not  so  well  understood  :  but  it  behoves  us,  in  contem- 

plating the  work  of  the  Creator,  not  to  question  the 
utility  of  any  part ;  but  to  say,  we  find  it  here  in  this 
particular  form,  and  therefore  it  must  have  its  use. 
The  tremulous  motions  of  the  air  are  first  received  by 

the  external  ear.  In  men  this  part  is  much  flatter  than  in 
brutes,  but  formed  with  certain  folds,  or  inequalities,  con- 

stituting a  kind  of  winding  passage  for  the  air  into  the 
canal,  which  leads  (o  the  internal  part  of  the  ear. 

This  CANAL  by  its  form  would  probably  invite  insects 
to  make  a  lodgment  in  it,  were  it  not  defended  by  a  tena- 

cious and  bitter  substance,  called  the  wax  of  the  ear.  But 
in  birds,  whose  organs  of  hearing  are  sufficiently  defended, 
no  such  secretion  is  observed. 

Through  this  canal  the  pulsations  of  the  air  are  conveyed 
to  a  membrane,  called  memhrana  tympani,  stretched  across 
it,  and  dividing  the  external,  from  what  is  called  by  anato- 

mists,.the  internal  ear. 
From  the  tympanum,  or  drum,  is  an  opening  into  the 

mouth.  On  one  side  of  this  passage,  called  the  Eustachean 
tube,  there  is  a  cartilage,  to  which  there  is  affixed  a  muscle, 
by  which  the  passage  may  be  varied,  just  as  the  muscular 
fibres  of  the  uvia  vary  the  dimension  of  the  pupil  for  the 
admission  of  light.  This  opening  is  of  so  much  importance 
towards  hearing,  that  those  who  are  in  some  measure  deaf, 
are  generally  observed  to  open  their  mouths  when  they 
hsten,  whereby  the  vibrations  of  the  air  have  a  freer  passage 

to  the  tympanum  *. 

*  The  charming  contrivance  for  preventin^^  the  food  froijo  passing  into 
the  wind-pipe  by  means  of  a  flexible  covering',  was  before  observed,  and 
we  may  remark  here  a  no  less  kind  intention  in  Providence  towards 
man  in  furnishing  him  with  tJie  twula,  which,  as  the  food  is  passing  intt> 
the  oesophagus,  is  drawn  back, -ami  cloSi^  the  opening  into  the  nose  and 
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Within  the  tympanum  are  lodged  four  small  hones  sub- 
servient to  the  office  of  hearing.  These  communicate  with 

certain  hony  and  winding  cavities  t,  hned  on  their  inside 
with  nervous  filaments,  which  go  to  the  brain  by  a  common 
trunk. 

It  is  generally  believed,  tliat  the  tympanum  oi  the  ear 
vibrates  mechanically,  when  exposed  to  audible  sounds, 
hke  the  strings  of  one  musical  instrument,  when  the  sanie 
notes  are  struck  upon  another.  Nor  does  this  opinion  seem 
improbable,  as  the  muscles  and  bones  of  the  ear  seem 
adapted  to  increase  or  diminish  the  tension  of  the  tympa- 

num for  the  purposes  of  mechanical  vibrations. 
But  it  appears  from  dissection,  that  the  tympanum  *  is 

not  the  immediate  organ  of  hearing,  but  that  like  the 

Eustaehean  tube.  Animals  who  are  prone,  not  being  subject  to  have  any 
of  their  aliment  pass  through  their  nose,  want  therefore  this  defence. 

f  To  wit,  the  vestibulmnf  semicircular  canalSy  and  cochlea. 

*  The  situation  of  the  memhrana  tympani  is  nearly  horizontal  in  men 
and  in  brutes,  which  is  the  best  position  to  receive  sounds  reverberated 
from  the  earth.  In  them  it  is  concave  outward ;  but  in  birds  it  is  convex 
outward,  so  as  to  make  the  upper  part  of  it  nearly  perpendicular  to  the 
horizon,  which  is  best  fitted  for  receiving  sounds  in  the  air.  This  mem^ 
brane  does  not  entirely  close  the  passage,  but  has,  says  Cheselden,  on  one 
side  a  small  aperture  covered  with  a  valve.  I  found  it,  says  he,  once  half 
open  in  a  man  that  I  dissected,  who  had  not  been  deaf;  and  I  have  seen 
a  man  smoke  a  whole  pipe  of  tobacco  through  his  ears,  which  must  go 
from  the  mouth,  by  the  passage  of  the  Eustaehean  tube,  through  the  tym- 

panum ;  yet  this  man  heard  perfectly  well.  These  cases  occasioned  me 
to  break  the  tympanum  in  both  ears  of  a  dog,  and  it  did  not  destroy  his 
hearing,  but  he  was  much  shocked  at  any  loud  sounds.  In  very  young 
children  I  have  always  found  this  membrane  covered  with  a  thick  mucuSy 
which  seems  kindly  provided  for  them,  to  prevent  loud  sounds  from  affect- 

ing them  too  much.  A  geatleman  well  known  in  this  city,  having  had 
fowr  children  borH  deaf,  was  advised  to  lay  blisters  behind  the  ears  of  the 
ne3(t  children  he  might  have,  which  he  did  to  ̂ /ir<?e  which  were  born  after- 
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humours  cf  the  eye,  it  is  only  of  use  to  prepare  ttie  object 
for  the  immediate  organ.  For  the  auditory  nerve  is  n^ot 
spread  upon  the  tympanum,  but  upon  the  vestihulum,  and 
cochlea,  and  semicircular  canals  of  the  ear;  while  between 
the  tympanum  and  the  expansion  of  the  auditory  nerve, 
the  cavity  is  said  by  Dr.  Meckel,  to  he  filled  with  water  ; 
as  he  had  frequently  observed  by  freezing  the  heads  of 
dead  animals  before  he  dissected  them  ;  and  water  being  a 
more  dense  fluid  than  air,  is  much  better  adapted  to  the 
propatjations  of  vibrations. 

I  shall  not  expatiate  on  these  recluse  parts ;  only  there  is 
one  special  contrivance  of  the  nerves  ministering  to  this 
sensf  of  hearing,  which  I  think  ought  not  to  be  passed  by. 
One  of  the  branches  of  the  auditory  nerves  is  distributed 

Avardfi,  and  every  one  of  these  heard  perfectly  well.  It  seemed  not  tin- 
reasonable  to  suppose  that  too  great  a  quantity  of  this  mucus  upon  the 
drum,  or  the  deposition  of  coagulable  lymph  thrown  out  by  inflammation,, 
might  be  the  cause  of  deafness  in  the  four  children,  and  that  the  discharge 
made  by  the  blisters  in  the  three  latter  cases,  was  the  cause  of  their  escap- 

ing the  same  misfortune.  From  these,  and  other  like  cases,  it  may  be 
concluded,  that  the  wembrana  tympani,  though  useful  jn  hearing,  is  not 
the  seat  of  that  sense ;  and  if  any  disease  in  that  membrane  should  ob- 

struct the  passage  of  sounds  to  the  internal  parts  of  the  ear,  which  are  the 
seat  of  that  sense,  an  artificial  passage  through  that  membrane  might  re-  • 
cover  hearing,  as  the  removing  the  crystalline  humout'^  when  that  obr 
structs  the  light,  recovers  sight.  Some  years  since  a  malefactor,  who 
was  deaf,  was  pardoned  on  condition  that  he  suffered  this  experiment.  A« 
soon  as  this  was  publicly  known,  Mr.  Cheselden,  the  lecturer  on  anatomy 
and  surgery  of  St.  Thomas's  Hospital,  was  hooted  and  insulted  in  the 
streets,  and  having  entered  the  theatre,  the  play  was  arrested  by  the  cry 
of  DRUM  I  DRUM  !  and  he  was  obliged  to  leave  the  theatre,  so  violent  at  all 
times  has  been  the  indignation  against  men,  who  are  inclined,  from  a  phi- 

losophic conviction  of  truth,  to  innovate,  or  rather  I  might  say,  to  improve 
the  routine  of  things,  and  he  was  constrained  by  the  public  voice  to  desist 
from  the  attempt ;  and  it  is  probable  that  the  world  will  lose  for  ever  the 
l)enefits  that  might  have  resulted  fjom  this  experiment ', 
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partly  to  the  muscles  of  the  ear,  partly  to  the  eye,  partly 
tfo  the  tongue  and  instruments  of  speech  *,  and  inoriculated 
with  the  nerves  that  go  to  the  heart  and  breast.  By  which 
means  there  is  an  admirable  and  useful  consent  bi-tween 
these  parts  of  the  body  ;  it  being  natural  for  most  animals^ 
upon  hearing  any  strange  sound,  to  erect  their  ears,  to  open 
their  eyes,  and  to  be  ready  with  the  mouth  to  call  out,  or 
utter  what  the  present  occasion  shall  dictate.  And  ac- 

cordingly it  is  very  common  for  most  animals,  when  sud- 
denly surprised  in  sleep  with  any  loud  noise,  presently  to 

shriek  and  cry  out,  and  display  a  great  palpitation  of  the 
heart. 

Hearing  is  a  sense  much  more  necessary  to  man  than  to 
animals.  With  these  it  is  only  a  warning  against  danger, 
or  an  encouragement  to  mutual  assistance..  In  man,  it  is 
the  source  of  most  of  his  pleasures  ;  and  without  which 
his  reason  would  be  of  little  benefit. 

*  Every  one  in  his  childhood  has  repeatedly  bit  a  part  of  the  glass  or 
earthen  vessel,  in  which  his  food  has  been  given  him,  and  has  thence  had 
a  very  disagreeable  sensation  in  the  teeth,  which  sensation  was  designed 
by  Nature  to  prevent  us  from  exerting  them  on  objects  harder  than  them- 

selves. The  jarring  sound  produced  between  the  cup  and  the  teeth  is  al- 
ways attendant  on  this  disagreeable  sensation  :  and  ever  after^  when  such 

a  sound  is  accidentally  produced  by  the  conflict  of  two  hard  bodies,  we 
feel  by  association  of  ideas,  the  concomitant  disagreeable  sensation  in  our 
teeth.  Others  have,  in  their  infancy,  frequently  held  the  corner  of  a  silk 
handkerchief  in  their  mouth,  whilst  their  companions  in  play  liave  plucked 
it  from  them,  and  have  given  another  disagreeable  sensation  to  their  teeth, 
which  has  afterwards  recurred  on  running  the  finger  along  those  materials. 

A  consent  of  parts  may  also  exist,  where  the  nerves  cannot  be  traced  as 
'<&onnected  together. 
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SECTION  XL. 

OF  THE  TOUCH. 

The  peculiar  organ  of  this  sense  is  the  skin,  which  covers 
the  whole  body,  it  being  needful  that  the  surface  should 
be  provided  with  this  sense,  that  tiothing  might  come 
into  contact  with  any  part  of  our  body,  without  being 
perceived . 

If  we  consider  the  skin  only,  and  reflect  how  accurately 
the  mind  distinguishes  each  particular  portion,  which  is 

pressed  by  the  several  parts  of  any  object,  how  surprising- 
must  it  appear,  that  the  nerves  we  find  assigned  to' the  skin, 
can  supply  such  numbers  of  separate  fibres,  as  are  neces- 

sary for  distinguishing  in  this  manner  the  action  upon  each 
almost  infinite  minute  part  of  so  very  extended  a  surface  I 

As  one  office  of  the  skin  is  to  bean  emunctory,  by  which 
the  redundancies  or  effete  parts  of  the  blood  are  thrown 
forth  ;  for  this  end  it  is  furnished  with  numerous  pores  in 
every  part  of  it.  But  between  these  pores  arise,  from  the 
external  surface  of  the  skin,  nervous  papilla,  very 
minute  and  contiguous  to  each  other,  by  which  the  office 
of  touch  is  performed. 

These  are  defended  by  a  mucous  substance  *  spread 
between  the  external  and  internal  skin,  which  being  every 

*  This  gluey  matter,  soon  after  blrth^  grows  of  a  yellow  which 
increases  in  our  riper  age.  It  is  darker,  as  the  climate  is  hot,  and  as  we 
become  more  exposed  to  it,  and  under  the  line  it  is  of  a  perfect  black  co- 

lour, forming  the  chief  contrast  between  black  and  wMte  men.  Dr.Beddoes, 
jkl  the  presence  of  some  pupils  who  attended  his  chemical  lectures  at  Ox- 

ford, having  directed  a  black  to  immerse  his  hand  in  diluted  oxygenated^ 
marine  acid,  the  hand  quickly  became  mWl^y  white ;  but  the  piebald  negro 
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where  pierced  through  by  these  papillce,  receives  the  name 
of  RETE  MUCOSUM. 

Besides  the  pain  consequent  upon  injuries  done  to  the 
skin,  the  primary  object  of  sensation  in  these  joapzY/ce  seems 
to  be  hardness  and  softness :  such  bodies  as  give  way  to 
the  touch,  we  call  soft  ;  others,  which  resist  pressure,  so 
as  to  cause  the  skin  to  yield  under  them,  we  call  hard. 
And  how  happily  is  this  sense  tempered  between  the  two 
extremes  ;  being  neither  too  acute  nor  too  obtuse  ! 

By  the  touch  we  correct  the  error  of  vision.  Naturally 
every  object  we  see  appears  to  be  within  our  reach,  for  a 
child,  who  has  yet  made  but  little  use  of  his  sense  of 
feeling,  would  equally  grasp  at  the  moon  as  at  objects  within 
his  reach.  Mr.  Cheselden,  having  couched  a  boy  of  thir- 

teen for  a  cataract,  who  had  hitherto  been  blmd,  and 
having  thus  at  once  restored  him  to  sight,  has  curiously 
marked  the  progress  of  his  recovery.  He  was,  at  first, 
couched  only  in  one  oF  his  eyes  ;  and  when  he  saw  for  the 
first  time,  he  was  so  far  from  judging  of  distances,  that 
he  supposed  his  eyes  touched  every  object  that  he  saw,  in 
the  same  manner  as  his  hands  might  be  said  to  feel  them. 
It  may  be  for  this  reason  that  we  often  see  horses  frighted 
at  things,  which  they  have  not  become  acquainted  with  by 
means  of  their  nostrils,  which  serve  them  in  some  respects 
like  our  hands.  The  whiskers  in  animals  serve  them  to 
measure  apertures  through  which  they  are  to  pass. 

It  has  been  remarked,  that  even  brutes  are  intelligent  in 
proportion  to  the  accuracy  of  their  feeling,  or  as  their  ex- 

tremities approach  in  resemblance  to  the  human  hand. 
The  horse  and  the  bull,  whose  feet  are  covered  with  cal- 

resisted  any  further  attempts.  On  the  contrary,  a  French  physician,  it  is 
said,  by  giving  a  reverend  divine  silver  dissolved  in  the  nitrous  acid,  con- 

verted him  wholly  into  a  black. — Vide  Dr.  Beddoes'  Works,  and  La  Medi> 
cine  Eclairee  par  les  Sciences, 
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loiis  hoofs,  are  less  intelligent  than  the  dog,  and  the  dog 
is  inferior  in  acuteness  to  the  ape,  who  possesses  a  rude 
kind  of  hand. 

This  sense  is  the  peculiar  amusement  of  infants,  and  per- 
fects the  sense  of  vision. 

SECTION  XLI. 

OF  SMELLING. 

The  infinitely  small  particles  that  are  continually  detach- 
ed from  the  surface  of  odoriferous  bodies,  lloat  in  the  air, 

which  transports  them  every  where,  and  being  drawn  into 
th^  nostrils  by  the  breath,  are  applied  to  the  membrane  that 
is  distributed  in  the  bony  cavity  in  the  inside  of  the  nose. 

This  membrane  is  totally  covered  with  infinite  ramifica- 
tions, and  convolutions  of  the  olfactory  nerves. 

The  great  Creator,  ever  attentive  to  the  ease  and  con^ 
venience  of  his  creatures,  has  furnished  the  nostrils  with  a 
number  of  glands,  or  small  arteries,  which  secrete  a  thick 
mucus,  which  defends  the  neiTes  from  the  slighter  action 
of  the  air,  or  the  too  powerful  stimulus  of  acrid  odours. 

Of  all  the  senses,  perhaps,  there  is  not  one  in  which 
liian  is  more  inferior  to  other  animals  than  in  that  of  smell-- 
ing,  A  dog  scents  various  kinds  of  game  at  considerable 
distances  ;  and,  if  the  fact  were  not  confirmed  by  daily 
experience,  it  could  hardly  gain  credit,  that  he  can  trace 
the  odour  of  his  master's  foot  through  all  the  winding 
streets  of  a  populous  city  ! 

In  the  selection  of  food,  men  are  greatly  assisted,  even 
in  the  most  luxurious  state  of  society,  by  the  sense  oil 
smell.  By  smelling  we  often  reject  food  as  noxious,  and 
will  not  risk  the  other  test  of  tasting.   Victuals,  whiete 
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have  a  putrid  smell,  as  equally  offensive  to  our  nostrils  as 
hurtful  to  our  constitution,  we  avoid  with  abhorrence  ;  but 
we  are  allured  to  eat  substances  which  have  a  grateful  and 
savoury  odour.  The  more  frequent  and  more  acute  dis- 

cernment of  brutes  in  the  exercise  of  this  sense  is  chiefly 
owing  to  their  freedom,  and  to  their  using  natural  produc- 

tions alone.  But  men  in  society,  by  the  arts  of  cookery,  by 
the  unnatural  assemblage  of  twenty  ingredients  in  one 
dish,  blunt,  corrupt,  and  deceive,  both  their  senses  of  smelU 
ing  and  of  tasting. 

It  is  not  unworthy  of  remark,  that,  in  all  animals,  the 
organs  of  seeing,  smelling,  an4  tasting,  are  uniformly 
situated  very  near  each  other.  ̂   Here  the  intention  of 
NATURE  is  evident.  The  vicinity  of  these  three  senses 

form  a  triple  guard  in  the  selection'  of  food.. 
But  assistance  in  the  choice  of  food  is  not  the  only  ad- 

vantage that  men  and  otlier  animals  derive  from  the  sense 
of  smelling.  When  our  senses  are  not  vitiated  by  unna- 

tural habits,  they  are  not  only  faithful  monitors  of  danger, 
but  convey  to  us  the  most  exquisite  pleasures.  The  fra- 

grance of  a  rose,  and  the  perfume  of  many  other  flowers, 
is  not  only  pleasant  but  gives  a  refreshing  and  delightful 
stimulus  to  the  whole  system,  and  may  be  considered 
therefore  often  as  a  species  of  wholesome  excitement 

SECTION  XLIL 

OF  TASTE. 

The  smell,  as  was  before  observed,  has  great  connexion 
with  the  taste.  We  often  are  directed  by  it  in  judging  of 
our  food ;  and  that  part  of  taste  which  we  usually  call 
Jiawur,  is  a  mixed  kind  of  sensation  compounded  after 
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some  manner  from  both.  By  the  communication  between 
the  nose  and  mouth,  the  olfactory  nerves  seem  capable  of 
being  affected  that  way  ;  insomuch,  that  persons  who  are 
at  the  pains  to  prevent  the  access  of  air  by  the  nostrils, 
swallow  nauseous  draughts  without  tasting  them. 

The  gustatory  nerves,  by  which  this  sensation  is  received, 
rise  upon  the  body  of  the  tongue  in  a  manner  somewhat 
similar  to  those  in  the  skin ;  for  papillae  more  visible 
than  those  of  the  skin  (otherwise  alike)  appear  in  those 
parts  of  the  tongue  that  are  endued  with  this  sense.  These 
are  always  erected  on  the  application  of  sapid  or  stimu- 

lating substances.  This  elevation  and  extension  of  the 
papillce,  by  bringing  larger  portions  of  the  nerves  into  con- 

tact with  the  substances  applied  to  the  tongue,  give  addi- 
tional strength  to  the  sensation,  and  enable  us  to  judge 

with  greater  accuracy  concerning  their  nature  and  qualities. 
The  saliva,  which  perpetually  moistens  the  tongue,  is  a 
liquor  which,  though  insipid  itself,  is  found  in  all  animals 
to  be  a  very  powerful  solvent.  Every  substance  applied  to 
the  tongue,  is  partially  dissolved  by  the  saliva  before  the 
sensation  of  taste  is  excited.  And  hence  when  the  tongue 
is  rendered  dry  by  disease,  or  any  other  cause,  the  sense  of 
taste  is  either  vitiated  or  totally  de&troyed. 

The  senses  of  smell  and  taste  in  many  other  animals 
greatly  excel  those  of  mankind,  for  in  civilized  society,  as 
our  victuals  are  generally  prepared  by  others,  and  are 
adulterated  with  salt,  spice,  oil,  and  empyreuma,  we  do 
not  hesitate  about  eating  whatever  is  set  before  us,  and 
neglect  to  cultivate  these  senses  :  whereas  other  animals  try 
every  morsel  by  the  smell,  hefore  they  take  it  into  their 
mouths,  and  by  the  taste  befoie  they  swallow  it;  and  are 
led  each  to  his  proper  nourishment  by  his  organs  of  sense. 
We  may  observe  that  children,  having  abundant  excitabi- 

lity, are  naturally  inclined  towards  those  foods  which  con-. 
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tain  but  little  stimuli.  And,  on  the  contrary,  those  who  are 
more  advanced  in  life,  and  whose  excitability  is  blunted, 
are  fond  of  the  most  poignant  dishes.  Every  one  must 
remember  how  great  a  pleasure  he  found  in  sweets  and 
milk  while  a  child.  As  he  greio  older  he  insensibly  calls 
to  his  assistance  spices,  salts,  and  aromatics;  and  delights 
in  those  tastes  which  in  childhood  he  was  unable  to  endure. 

SECTION  XLIIL 

OF  IMAGINATION, 

An  animal  may  be  said  to  fill  up  that  sphere  which  he 
can  reach  by  his  senses  ;  and  is  actually  large  in  propor- 

tion to  the  sphere  to  which  its  organs  Extend,  By  sight, 

man's  enjoyments  are  diffused  into  a  wide  circle  ;— that  of 
hearing,  though  less  widely  diffused,  nevertheless  extends 
his  powers; — the  sense  of  smelling  is  more  contracted 
still ; — and  the  taste  and  touch  are  the  most  confined  of  all. 
Thus  man  enjoys  very  distant  objects,  but  with  one  sense 
only ;  more  nearly  he  brings  tv:o  senses  at  once  to  bear 
upon  them  ;  his  sense  of  smelling  assists  the  other  two,  and 
at  its  own  distance. 

Each  sense,  however,  the  more  enlarged  its  sphere,  the 
more  capable  it  is  of  making  combinations;  and  is,  con- 

sequently, the  more  improveable.  Refined  imaginations, 
and  men  of  strong  minds,  take  more  pleasure,  therefore, 
in  improving  the  delights  of  the  distant  senses  than  in 
enjoying  such  as  are  scarce  capable  of  improvement. 

By  combining  the  objects  of  the  extensive  senses,  all  the 
arts  of  poetry,  painting,  and  harmony,  have  been  disco- 

vered ;  but  the  closer  senses,  if  I  may  so  call  them,  such  as 
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smelling,  tasting,  and  touching,  are,  in  some  measure,  as 
simple  as  they  are  limited,  and  admit  of  little  variety, 
The  man  of  imagination  makes  a  great  and  an  artificial 
happiness,  by  the  pleasure  of  altering  and  combining ;  the 
sensualist  just  stops  where  he  began,  and  cultivates  only 
those  pleasures  which  he  cannot  improve.  The  sensualist 
is  contented  with  those  enjoyments  that  are  already  made 
to  his  hand ;  but  the  man  of  refined  pleasure  is  best  pleased 
with  happiness  of  his  own  creating. 

SECTION  XLIV. 

SOCIAL  AFFECTION. 

This  is  the  mildest  and  most  agreeable  of  all  the  mental 
stimuli.  It  is  this,  says  Lavater,  which  has  sweetened  every 
bitter  of  my  life  ;  this  has  alone  supported  me,  when  the 
borrows  of  a  wounded  heart  wanted  vent. 

Sweet  is  the  breath  of  morn,  her  rising  sweet, 
With  charm  of  earliest  birds  ;  pleasant  the  sun, 
When  first  on  this  delightful  land  he  spreads 
His  orient  beams,  on  iierb^  tree,  fruit,  and  flow'r, 
Glist'ning  with  dew  ;  fragrant  the  fertile  earth 
After  soft  show'rs  ;  and  sweet  the  coming  on 
Of  grateful  evening  mild  :  then  silent  night. 
With  this  her  solemn  bird  ;  and  this  fair  moon, 
And  these  the  gems  of  heav'n,  her  starry  train. 
J3ut  neither  breath  of  morn,  when  she  ascends 
With  charm  of  earliest  birds:  nor  herb,  fruit,  flowWy 
Glistening-  with  dew :  nor  fragrance  after  show'r$: 
Nor  grateful  ev'ning  mild :  nor  silent  night, 
With  this  her  solemn  bird :  nor  walk  h/  moon: 
Or  glittering  stai -light,  v;yn\ovT  thee  is  sweet. Milton. 
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SECTION  LXV. 

OF  THE  PASSIONS. 

The  effect  of  different  passions  on  the  voluntary 
well  as  involuntary  organs,  is  a  subject  worthy  of  scrutiny, 
and  has  not  bsen  enough  attended  to  by  the  physiologist. 

Anger,  love,  hope,  fear,  joy,  grief,  are  well  known 
to  display  their  signs  externally.  The  character  of  each 
man  can  in  general  be  read  in  his  face.  Dissocial  pas- 

sions, being  hurtful  by  prompting  violence  and  mischief, 
are  noted  by  the  most  conspicuous  external  signs,  in  ordet* 
to  put  us  upon  our  guard :  thus  anger  and  revenge,  espe- 

cially when  sudden,  display  themselves  on  the  countenance 
in  the  most  legible  characters.  The  breathing  is  quick, 
with  deep  inspirations;  hence  the  swelling  of  the  nostrils, 
and  projecting  of  the  under  lip ;  the  accumulated  nervous 
electricity  now  passes  the  ganglions,  which  Nature  de- 

signed as  harriers  in  the  more  tranquil  hour,  and  flies  to 
the  heart,  which  propels  with  velocity  the  blood,  Vv^hich 
being  very  deeply  oxygenated  in  its  quick  transit  through 
the  lungs,  aids  muscular  exertion,  inflames  the  eye,  and 
reddens  the  countenance.  The  other  internal  viscera  are 
-also  affected,  and  there  is  a  suffusion  of  bile. 

The  patience,  firmness,  and  magnanimity,  with  which  the 
officers  and  soldiers  of  the  American  army  endured  the 
complicated  evils  of  hunger,  cold,  and  nakedness,  can  only 
be  ascribed  to  an  insensibility  of  body,  produced  by  an  un- 

common tone  of  mind,  excited  by  the  love  of  liberty  and 
the  hatred  of  the  enemy :  for  the  war  was  carried  on  by 
the  Americans  against  a  nation,  to  whom  they  had  long 
been  tied  by  the  numerous  obligations  of  consanguinity, 
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iciws,  religion,  commerce,  language,  interest,  and  a  mutual 
sense  of  national  glory ;  the  resentment  of  the  Americans 
rose  of  course,  as  is  usual  in  all  disputes,  in  proportion  to 
the  number  and  force  of  these  ancient  bonds  of  affection 
and  union.  On  this  same  principle  it  is,  that  savages,  to 
satiate  their  revenge,  bear  with  uncommoo  patience,  and 
v/ithout  injury,  all  the  severities  of  cold  and  hunger,  and 
have  been  known  to  wait  even  eight  or  ten  months  in  am- 

bush to  destroy  an  adversary. 

LOVE. 

Love,  the  most  univers'.d  and  grateful  passion  of  huma» 
nature,  which,  in  general,  neither  assumes  the  violence  of 
(uiget\  nor  sinks  into  the  depression  of  grief,  may  be  con-^ 
sidered  as  a  temperate  stimulus;  but  in  its  vicissitudes  and 
extremes,  it  may  acquire  the  impetuosity  of  the Jirst,  or  tlie 
despondency  of  the  latter, 

FEAR. 

In /-ear  there  is  a  deep  inspiration,  and  it  is  long  before 
the  air  vitiated  in  the  lungs  is  returned,  the  mouth  is  wide 
gaping,  the  nostrils  closed,  and  the  heart  receiving  unoxy- 
genated  blood  palpitates,  the  countenance  is  livid,  the 
hands  pale,  and  swooning  often  ensues.  The  serpents  in 
Africa,  according  to  Vaillant,  fix  their  eyes  on  a  bird,  and 
curling  themselves  up,  so  terrify  these  little  creatures,  that 
they  are  incapable  of  flight,  and  fall  down  from  the  bush 
or  tree  dead.  Sorrow  produces  nearly  the  same  inattention 
to  respiration  ;  hence  the  nostrils  are  drawn  downwards, 
the  mouth  is  half  open  for  languid  respiration,  sighs  are 
frequent,  the  face  is  of  a  lead  colour,  and  the  lips  are  pale. 
We  shall  not  enter  Jioio  more  deeply  into  th(^  question,  but 

conclude  by  observing,  that  the  external  ̂ -Zg-zz^  of  passion 
are  a  strong  indication  that  man,  by  his  very  constitution. 
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is  framed  to  be  open  and  sincere.  A  diild^  in  all  things 
obedient  to  the  impulses  of  Nature,  hides  none  of  its  emo- 

tions; the  savage  and  clown,  who  have  no  guide  but  pure 
Nature,  expose  their  hearts  to  view,  by  giving  way  to  all 
the  natural  signs.  And  even  when  men  learn  to  dissemble 
their  sentiments,  and  when  behaviour  degenerates  into  art, 
there  still  remains  checks,  that  keep  dissimulation  within 
bounds,  and  prevent  a  great  part  of  its  mischievous  effects. 
The  total  suppression  of  the  voluntary  signs  during  any 
vivid  passion,  begets  the  utmost  imeasiness,  which  cannot 
be  endured,  but  by  the  most  practised  villains.  We  may 
pronounce,  therefore,  that  Nature^  herself  sincere  and  can- 

did, intends  that  mankind  should  preserve  the  same  cha- 
racter, by  cultivating  simplicity  and  truth,  and  banishing 

€very  sort  of  dissimulation. 

ANGER. 

Anger^  in  its  operation  on  the  animal  oeconomy,  is  one 
of  the  strongest  of  the  7nental  stimuli.  It  rouses  the  heart 
and  arteries  into  greater  action,  produces  an  ardent  glow 
over  the  who4e  body,  but  more  especially  in  the  face;  the 
eyes  look  red,  the  voice  is  loud,  and  the  muscular  powers 
are  increased  :  hence  gout,  palsy,  he,  have  been  all  re- 

moved by  violent  paroxysms  of  rage. 
But  this  stimulus  is  usually  too  active  in  its  operation  to 

be  friendly  to  health. 
The  Philadelphia  militia  who  joined  the  remains  of 

General  Washington's  army,  in  December  177(5,  and  shared 
with  them  a  few  days  afterwards,  in  the  capture  of  a  large 
body  of  Hessians  at  Trenton,  consisted  of  1500  men, 
most  of  whom  had  been  accustomed  to  the  habits  of  a  city 
life.  These  men  slept  in  tents  and  barns,  and  sometimes 
in  the  open  air,  during  the  usual  colds  of  December  and 
January ;  and  yet  there  were  only  two  instances  of  sick- 

Vol.  I.  2  A 
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ness,  and  only  one  of  death,  in  that  body  of  men  in  the 
course  of  near  six  weeks,  in  those  winter  months.  This 
extraordinary  healthiness  of  so  great  a  number  of  men, 
under  such  trying  circumstances,  says  Dr.  Rush,  can  only 
be  ascribed  to  the  vigour  infused  into  the  body  from  the 
strong  passions  of  the  mind  rendering  the  body  insensible 
to  the  ordinary  causes  of  disease. 

ENTHUSIASM. 

It  is  well  know^n  that  persons  under  strong  preposses- 
sions of  mind,  have  exposed  themselves*  to  extreme* 

bodily  tortures  without  expression  of  pain,  and  have  also 
endured  long  fastings,  the  extremities  of  heat  and  cold, 

the  infection  of  contagious  distempers,  and  other  hazardous" 
things  without  feeling  the  consequences  that  would  most 
probably  have  taken  place,  had  not  the  nervous  feelings 
been  more  forcibly  pre-occupied. 

HOPE. 

Soft  smiling  Hope,  thou  anchor  of  the  mind, 
The  only  comforter  the  wretched  find  ; 
All  fly  to  thee  when  anguish  wrings  the  heart, 
To  soothe,  by  future  prospects,  present  smart. 

Faith  is  more  than  medicine,  is  often  said ;  and  this  can 
only  arise  from  the  exhilirant  stimulus  of  Hope. 

CURIOUS  FACT. 

"  The  city  of  Breda,  in  the  year  1625,  from  a  long  siege, 
suffered  all  the  miseries  that  fatigue,  bad  provisions,  and 
distress  of  mind  could  bring  on  its  inhabitants.  Among 
other  misfortunes,  the  scurvy  made  its  appearance,  and 
carried  off  great  numbers.  This,  added  to  the  other  cala- 

mities, induced  the  garrison  to  incline  towards  a  surrender 

*  Tolerantia  inediee  atque  algoris  mirabilis.  Boerhaav.  Aphorism. 
1120. 
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of  the  place,  wlien  the  Prince  of  Orange,  anxious  to  pre- 
vent its  loss,  and  unable  to  reheve  the  garrison,  covitrived, 

however,  to  introduce  letters  addressed  to  the  men,  pro- 
iiiisir>g'  them  the  most  speedy  assistance.  These  were  ac- 

companied ivith  medicines  against  the  scurvy,  said  to  he  of 
great  price,  hut  of  still  greater  efficacy  ;  many  more  were 
to  he  sent  there.  Three  small  rials  of  medicine  were  given 
to  each  physician.  It  ir as  publicly  given  out,  that  three  or 
four  drops  were  sufficient  to  impart  a  healing  virtue  to  a 

gallon  of  water.  We  now  displayed  our  wonder-working- 
balsams.  Nor  even  were  the  commanders  let  into  the 
secret  of  the  cheat  upon  tiie  soldiers.  They  flocked  in 
crowds  about  us,  every  one  who  had  the  scurvy  soliciting 
that  some  part  might  be  reserved  for  his  use.  Cheerful- 

ness again  appears  in  every  countenance,  and  an  universal 
Faith  prevails  in  tlie  sovereign  virtues  of  the  remedies. 
The  eifect  of  this  delusion  was  tridy  astonishing,  for  many 
icere  qnicJily  and  perfectly  recove-rd.  S'u'ii  as  had  not 
moved  their  limbs  for  a  vtonth  before^  ic^^rr  sct^  •  wal'-:rng 
the  streets  icith  their  limbs  sound,  straight,  >nid  whole. 

They  boasted  of  their  cure  by  the  i'i'nc  '3  •erriedv,  tlie 
motion  of  their  joints  being  restored  by  simple  friction 
with  oil,  and  the  belly  now  of  itseli  performed  its  office, 
or  at  least  with  a  small  assistance  boiu  medicine.  Many, 
who  had  declared  that  thiy  i-ad  been  rendered  worse  by 
all  former  remedies,  I'ecovered  in  a  fen-  days  to  their  inex- 
pressible  joy,  and  the  no  less  general  s;  r|.vi'T-„  by  their 
taking  what  we  affirmed  to  be  their  gi ioi\5  f^-.'(Ces 
cure.  This  curious  relation,''  adds  Dr.  Lind*,  would 
hardly  perhaps  gain  credit,  were  it  not  in  every  respect  con- 

sonant to  the  most  accurate  observations,  and  best  attested 
descriptions  of  that  disease.    It  is  given  ?is  by  an  eye-ivit- 

*  LiiKi  on  the  Scurvy,  p.  341). 
2  A  2 
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ness,  an  author  of  great  candour  and  veracity,  who,  as  he 
informs  us,  wrote  down  every  day  the  state  of  his  patients, 
and  seems  more  to  be  surprised  with  their  unexpected  reco^ 
very  than  he  probably  would  have  been,  had  he  been  better 
acquainted  with  the  nature  of  this  surprising  malady.  An 

important  lesson  in  physic,'*  adds  this  excellent  writer, 
* '  is  hence  to  be  learned,  the  wonderful  and  powerful  influ- 
ence  of  the  passions  of  the  mind  on  the  state  and  disorders 
of  the  body.  This  is  too  often  overlooked  in  the  cure  of 
disorders,  many  of  which  are  someti7nes  attempted  by  the 
sole  mechanical  operation  of  drugs,  without  calling  in  to  our 
assistance  the  strong  powers  of  the  imagination,  or  the  con- 

curring influences  of  the  soul.  Hence  it  is,  that  the  same 
remedy  will  not  always  produce  the  same  effect,  even  in  the 
same  person,  and  that  common  remedies  often  prove  won- 
derfully  successful  in  the  hands  of  men  not  of  the  faculty, 
which  do  not  answer  the  purpose  in  a  timorous  and  distrust* 

ful  patient'^ 

SECTION  XLVL 

ON  CHEERFULNESS. 

What  blessings  thy  free  bounty  {jive« 
Let  me  not  cast  away  ; 

For  God  is  paid  vvhcn  man  receives, 
T'  enjoy  is  to  ohq/. 

As  I  was  betwixt  sleeping  and  waking,  methought  on  a 
sudden  I  perceived  one  of  the  most  shocking  figures  ima- 

gination can  fj-ame  advancing  towards  me.  She  was  drest 
in  black,  her  skin  was  contracted  into  a  thousand  wrinkles, 
her  eyes  deep  sunk  in  her  head,  and  her  complexion  pale 
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and  livid  as  the  countenance  of  death.  Her  looks  were 
filled  with  terror  and  unrelenting  severity,  and  her  hands 
armed  with  whips  and  scorpions.  As  soon  as  she  came 
near,  with  a  horrid  frown,  and  a  voice  that  chilled  my  very 
blood,  she  bid  me  follow  her.  I  obeyed,  and  she  led  me 
through  rugged  paths,  beset  with  briars  and  thorns,  into  a 
deep  solitary  valley.  Wherever  she  passed  the  fading 
verdure  withered  beneath  her  steps  ;  her  pestilential  breath 
infected  the  air  with  malignant  vapours,  obscured  the  lus- 

tre of  the  sun,  and  involved  the  fair  face  of  heaven  in  uni- 
versal gloom.  Dismal  bowlings  resounded  through  the 

forest,  from  every  baleful  tree  the  night-raven  croaked  his 
dreadful  note,  and  the  prospect  was  filled  with  desolation 
and  horror.  In  the  midst  of  this  tremendous  scene  she 

addressed  me  in  the  following  manner.' 
"  Retire  with  me,  O  rash  unthinking  mortal,  from  the 

'*  vain  allurements  of  a  deceitful  world,  and  learn  that 
"  pleasure  was  not  designed  the  portion  of  human  life, 
"  Man  was  born  to  mourn  and  to  be  wretched ;  this  is  the 
"  condition  of  all  below  the  stars,  and  whoever  endeavours 
**  to  oppose  it,  acts  in  contradiction  to  the  will  of  heaven. 
**  Fly  then  from  the  fatal  enchantments  of  youth  and 
**  social  delight,  and  here  consecrate  the  solitary  hours 
"  to  lamentation  and  woe.  Misery  is  the  duty  of  all  sub- 
"  lunary  beings,  and  every  enjoyment  is  an  offence  to  the 
"  Deity,  who  is  to  be  worshipped  only  by  the  mortifica- 
"  tion  of  every  sense  of  pleasure,  and  the  everlasting  exer- 
'*  cise  of  sighs  and  tears." 

This  melancholy  picture  of  life  quite  sunk  my  spirits, 
and  seemed  to  annihilate  every  princif)le  of  happiness 
within  me.  I  threw  myself  beneath  a  blasted  yew,  where 
the  winds  blew  cold  and  dismal  round  my  head,  and  dread- 

ful apprehensions  chilled  my  heart.  Here  I  resolved  to 
lie  till  the  h^nd  of  death,  which  I  impatiently  invoked^ 



358 
should  put  an  em]  to  the  miseries  of  a  liie  so  deplorably 
wretclird.  In  this  sad  situation  I  spied  on  one  hand  of  me 
a  deep  muddy  river,  whose  heavy  waves  rolled  on  in  slow 
and  sullen  murmurs,  when  I  found  myself  suddeidy  sur- 

prised hy  the  sight  of  the  lovtliest  object  I  ever  beheld. 
Tlie  m()^t  ei'.!^;ae;in";  cburm^  of  youth  aiid  beduty  appeared 
in  all  her  form  ;  clhilgt;i!:  glories  sparkled  in  her  eyes,  and 

their  awful  sjdondom-s  v/ere  softened  by  the  gentlest  looks 
of  com.passion  and  peace.  At  her  approacli,  the  frightful 
spectre,  who  had  before  tornierited  me,  vanished  away, 
and  with  her  ail  the  horrois  slie  had  caused.  The 

gloom-y  cloiids  brightened  into  cheerful  sun-shine,  the  groves 
recovered  their  verdure,  and  the  whole  region  looked  gay 
and  blooming  as  the  garden  of  Eden.  I  was  quite  trans- 

ported ai:  this  unexpT^t  iv.fJ  'l^  r.-e,  and  reviving  hope 
br'^im  so  gkid  !i*y  iijoii:,iU^,  when,  with  inexpressible 
sweetness,  my  beaulcous  dti:Yerer  thus  uttered  her  divine 
instructions: 

"  My  name  is  RELIGION.  I  am  the  offspring  of 
*'  l\iUTH  and  LovK,  and  the  parent  of  Benevolence, 
Hope,  and  Joy.  'iliat  monster,  from  whose  power  I  have 

''  freed  you,  is  called  SUFj'.RSTiTIOX  ;  she  is  the  child 
*' of  Di:;coy".  E:N'i",  i)nd  her  ioilowers  are  Fear  and  Son- 
ROW.  Thus,  different  as  we  aiv,^,  she  has  often  the  inso- 

"  lence  to  assuuie  77t/j  name  an  l  character,  and  seduces 
"  unhappy  mortals  to  thuik  u,s  tlie  saine^  till  she  at  length 
"  drives  them  to  the  borders  of  despair,  that  dreadful  abyss 
"  into  which  you  were  just  going  to  sink. 

"  Look  around  and  survey  the  various  beauties  of  the 
"  glo'oe,  which  heaven  has  destined  for  the  seat  of  the 
"  hunijji  race,  and  consider  whether  a  world  thus  exqui- 

sitely  framed  could  be  meant  for  the  abode  of  misery 
and  pain.    For  \vhat  end  has  the  lavish  hand  of  Pro- 
viDEKvE  diffused  such  innumerable  objects  of  delight^ 
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'*  but  that  all  might  rejoice  in  the  privilege  of  existence, 
"  and  be  filled  with  gratitude  to  the  beneficent  Author  of 
"  it  ?  Thus  to  enjoy  the  blessings  he  has  sent,  is  virtue 
"  and  obedience ;  and  to  reject  them  merely  as  means  of 

pleasure,  is  pitiable  ignorance,  or  absurd  perverseness. 

"  Infinite  goodness  is  the  source  of  created  existence  ;  the 
"  proper  tendency  of  every  rational  being,  from  the  high- 
**  est  order  of  raptured  seraphs,  to  the  meanest  rank  of 
"  men,  is  to  rise  incessantly  from  lower  degrees  of  hap- 
"  piness  to  higher.  They  have  each  faculties  assigned 
"  them  for  various  orders  of  delights." 

"  What,"  cried  I,  *Ms  this  the  language  of  RELIGION? 
Does  she  lead  her  votaries  through  flowery  paths,  and  bid 

*'  them  pass  an  unlaborious  life  ?"  "  The  true  enjoyments 
"  of  a  reasonable  being,"  answered  she  mildly,  **  do  not 
"  consist  in  utihounded  indulgence  or  luxurious  ease,  in  the 
"  tumult  of  passions,  the  langour  of  indulgence,  or  the 
"  jiutter  of  light  amusements.  Those  are  often  raised 
*'  into  the  greatest  transports  of  joy  who  are  subject  to  the 
"  greatest  depressions  of  melancholy :  on  the  contrary^ 
"  CHEERFULNESS,  though  it  docs  uot  give  the  mind  such 
"  an  exquisite  gladness,  prevents  us  from  falling  into  any 
"  depths  of  sorrow.  Mirth  is  like  a  flash  of  lightning, 
"  that  breaks  through  a  gloom  of  clouds,  and  glitters  for 
"  a  moment;  cheerfulness  keeps  up  a  kind  of  day-light 
"  in  the  mind,  and  fills  it  with  a  steady  and  perpetual 
"  serenity." 

If  we  consider  cheerfulness  in  three  lights^, 
1.  With  regard  to  ourselves, 
%  To  those  we  converse  with,  and 
3.  To  the  great  Author  of  our  being, 

it  will  not  a  little  recommend  itself  on  each  of  these 
accounts. 
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1st.  The  man  who  is  possessed  of  this  excellent  frame 
of  mind  is  not  only  easy  in  his  thoughts,  but  a  perfect 
master  of  all  the  powers  and  faculties  of  the  soul :  his 
imagination  is  always  clear,  and  his  judgment  undis- 

turbed: his  temper  is  even  and  unruffled,  whether  in 
action  or  solitude.  He  comes  with  a  relish  to  all  those 
goods  which  Nature  has  provided  for  him,  tastes  all  the 
pleasures  of  the  creation  which  are  poured  about  him, 
and  does  not  feel  the  full  weight  of  those  accidental  evils 
which  may  befal  him. 

2dly.  If  we  consider  him  in  relation  to  the  persons  whom 
he  converses  ivith,  it  naturally  produces  love  and  good- 

will towards  him.  A  cheerful  mind  is  not  only  dis- 
posed to  be  affable  and  obliging,  but  raises  the  same 

good  humour  in  those  who  come  within  its  influence. 
A  man  finds  himself  pleased,  he  does  not  know  why, 
with  the  cheerfulness  of  his  companion :  it  is  like  a  sud- 

den sun-shine,  that  awakens  a  secret  delight  in  the  mind, 
without  her  attending  to  it.  The  heart  rejoices  of  its 
own  accord,  and  naturally  flows  out  into  friendship  and 
benevolence  towards  the  person  who  has  so  kindly  an 
effect  upon  it. 

3dly.  When  I  consider  this  cheerful  state  of  mind 

in  its  third  elation,  1  cannot  bu-  'ook  upon  it  as  a  c'o?2- 
stant  habitual  gratitude  to  the  great  Author  of  Nature, 
An  inward  cheerfulness  is  an  implicit  praise  and  thanks- 

giving to  Providence  under  all  its  dispensations.  It 
is  a  kind  of  acquiescence  in  the  state  wherein  we  are 
placed,  and  a  secret  approbation  of  the  Divine  Will  in 
his  conduct  towards  man. 

Such  considerations  as  these  we  should  perpetually 
cherish  in  our  thoughts ;  they  will  banish  from  us  all 
that  secret  heaviness  of  heart  which  unthinking  men  are 

\ 
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subject  to  when  they  Me  under  no  real  afflictions  all  that 
anguish  which  we  may  feel  from  any  evil  that  actuaily 
oppresses  us,  to  which  I  may  likewise  add  tho:e  i-rt:3 
cracklings  of  mirth  and  folly,  that  are  apter  to  betray  v.  lee 
than  support  it;  and  establish  in  such  an  even  and  cu'  > 
FUL  TEMPER,  as  uiakes  us  pleasing — to  ourselves  — 
those  with  whom,  we  converse,  and  —  to  him  whom  we  ;  ;  - 
made  to  please. 
Cheerfulness  is,  in  the  next  place,  the  best  pro 

moter  of  health.  Repinings  and  secret  murmurs  of 
heart  give  iniperceptible  strokes  to  those  delicati  libre^j 
of  which  we  are  composed,  and  wear  out  th*  tija<'h  ne 
insensibly;  not  to  mention  the  injury  they  do  the  blood, 
and  those  irregular  disturbed  motions  which  they  raise 
in  the  vital  functions.  I  scarce  remember,  in  my  own 
observation,  to  have  met  with  many  old  men,  or  w»th 

such,  who  (to  use  our  English  phrase)  wear  well,  t'lat 
had  not  at  least  a  certain  calmness  in  their  hrin»our, 
if  not  a  more  than  ordinary  gaiety  and  cheerfulness  of 
heart. 

Cheerfulness  bears  the  same  friendly  regard  to  mind  as 
to  the  Z>oc??/ ;  it  banishes  all  anxious  care  and  discontent, 
soothes  and  composes  the  passions,  and  keeps  the  soul  iu 
a  perpetual  calm. 

There  are  writers  of  great  distinction  who  have  made  it 
an  argument  for  Providence,  that  the  whole  earth  is 
covered  with  green  rather  than  with  any  other  colour,  as 
being  such  a  right  mixture  of  light  and  shade,  that  it  com- 

forts'and  strengthens  the  eye  instead  of  weaking  or  grieving 
it.  For  this  reason  several  painters  have  a  green  cloth 
hanging  near  them  to  ease  the  eye  upon,  after  too  great 
an  application  to  their  colouring.  A  famous  modern  phi- 

losopher accounts  for  it  in  the  following  manner: — "  All 
**  colours  that  are  more  luminous ^  overpower  and  dissipate 
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the  animal  spirits  ichich  are  employed  in  sight : — on 
the  contrary^  those  that  are  more  obscure  do  not  give 

*'  the^animal  spirits  a  sufficient  exercise;  whereas  the  rays 
"  that  produce  in  us  the  idea  of  green,  fall  upon  the  eye 

in  s?ich  a  due  proportion,  that  they  give  the  animal  spirits 

"  their  proper  play,  and,  by  keeping  up  the  struggle  in  a 
just  balance,  excite  a  very  pleasing  and  agreeable  sen-- 
sation.^'     Let  the  cause  be  what  it  w\\\,  the  effect  is 

certain;  for  which  reason  the  poets  ascribe  to  this  parti- 
cular colour  the  epithet  of  cheerful. 

To  consider  further  this  double  end  in  the  works  of 
Nature,  and  how  they  are,  at  the  same  time,  both  useful 
and  entertaining,  we  find  that  the  most  irnportant  parts 
in  the  vegetable  world  are  those  which  are  the  most  beau- 
tifuL  These  are  the  seeds  by  which  the  several  races  of 
plants  are  propagated  and  continued,  and  which  are  al- 

ways lodged  in  flowers  or  blossoms.  Nature  seems  to 
hide  her  principal  design,  and  to  be  industrious  in  making 
the  earth  gay  and  delightful,  while  she  is  carrying  on  her 
great  work,  and  intent  upon  her  own  preservation.  The 
husbandman,  after  the  same  manner,  is  employed  in  lay- 

ing out  the  whole  country  into  a  kind  of  garden  or  land- 
scape, and  making  every  thing  smile  about  him,  whilst  in 

reality  he  thinks  of  nothing  but  of  the  harvest,  and  increase 
of  fortune  which  is  to  arise  from  it. 
We  may  further  observe  how  Pkovidence  has  taken 

care  to  keep  up  this  cheerfulness  in  the  mind  of  man,  by 
having  formed  it  after  such  a  manner  as  to  make  it  capa- 

ble of  conceiving  delight  from  several  objects  which  seem 
to  have  very  little  use  in  them,  as  from  the  wildness  of 
rocks  and  deserts,  and  the  like  grotesque  parts  of  Nature. 
In  short,  the  whole  universe  is  a  kind  of  theatre  filled  with 
objects  that  either  raise  in  us  pleasurCj  amusement,  or 
admiration. 
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The  reader's  own  thoughts  will  suggest  to  him  the  vicis- 
situde of  day  and  night,  the  change  of  seasons,  with  all 

that  variety  of  scenes  which  diversify  the  face  of  Nature, 
and  fill  the  mind  with  a  perpetual  succession  of  beautiful 
and  pleasing  images.  1  shall  omit  to  mention  the  several 
entertainments  of  art,  with  the  pleasures  of  fnendship^ 
hooks,  comersation,  and  other  accidental  diversions  of  life, 
because  I  would  only  take  notice  of  such  incitements  to  a 
cheerful  temper,  as  offer  themselves  to  persons  of  all  ranks 
and  conditions,  and  which  may  sufficiently  shew  ns,  that 
Providence  did  not  design  this  luorld  should  be  filled 
with  murmurs  and  repinings,  and  that  the  heart  of  man 
should  be  involved  in  perpetual  gloom  and  melancholy. 

LAWS  OF  TEE  NERVOUS  SYSTEM. 

SECTION  XLVII. 

Law  L 

a  due  excitement  of  the  nerves  is  necessary  for 
the  maintenance  of  vigour  of  both  body  ivnd 
MIND. 

As  the  health  of  the  several  organs  of  the  body  consist^ 
in  a  due  adaption  of  the  appropriate  stimuli,  so  the  nerves 
of  the  animal  osconomy  require  also  to  possess  vigour  and 
a  just  proportion  of  mental  stimulus. 

Let  us  now  consider  the  nature  of  man  in  his  most 

savage  or  wild  state.  His  Majesty  George  L  w^as  out  a 
hunting  with  his  attendants  in  the  forest  of  Hertswold,  in 
the  electorate  of  Hanover,  when  Peter,  the  wild  boy,  as 
he  was  afterwards  called,  was  found  in  the  hollow  of  an 
oak,  and  appeared  to  have  subsisted  upon  leaves,  berries^ 
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and  the  bark  of  trees,  for  a  considerable  time.  He  was 
about  12  or  13  years  of  age.  In  the  following  year  he 
was  brought  over  to  England.  Upon  the  approach  of  bad 
weather  he  always  appeared  sullen,  and  uneasy.  At  par- 

ticular seasons  of  the  year  he  shewed  a  strong  propensity 
to  steal  into  the  woods,  and  would  eagerly  feed  upon  raw 
cabbage,  leaves,  acoras,  berries,  and  devour  the  young  bark 
of  trees,  which  evidently  proved,  that  he  had  subsisted  in 
that  manner  for  a  considerable  time  before  he  was  first  taken. 
Hence  some  have  supposed  he  was  really  an  idiot,  although 
be  bad  by  no  means  the  countenance  of  one ;  and  Lord 
Monboddo  assures  us,  that  he  knew  an  officer,  a  man  of 
Tery  good  sense,  who  was  quartered  where  Peter  lived  for 
some  months,  and  saw  him  almost  every  day,  and  who 
aifirmed  that  he  was  no  idiot,  but  shewed  marks  of  com- 

mon understanding,  which  was  all  that  could  be  expected 
from  one  in  his  state.  By  order  of  the  Queen  he  was  put 
under  the  care  of  Dr.  Arbuthnot,  with  proper  masters  to 
attend  him.  But  notwithstanding  there  seemed  to  be  no 
natural  defect  in  his  organs  of  speech,  after  all  the  pains 
that  bad  been  taken  with  him,  he  could  never  be  brought 
to  say  more  than  Peter  and  King  George,  and  proved  in- 

capable of  receiving  instruction.  Peter  could  therefore 
never  be  more  than  tamed,  so  weakened  were  the  powers 
of  his  understanding  for  want  of  its  proper  and  early 
culture. 

SECTION.  XLVm. 

ON  THE  PLEASURES  OF  THE  POOR  MAN. 

  Turn  we  to  survey 
Where  rougher  climes  a  nobler  race  display. 
Where  the  bleak  Swiss  their  stormy  mansions  tread^ 
And  force  a  churlish  soil  for  scanty  bread. 



365 

No  product  here  the  barren  hills  afford, 
But  man  and  steel,  the  soldier  and  his  sword. 
No  vernal  blooms  their  torpid  rocks  array, 
But  winter  lingering  chills  the  lap  of  May ; 
No  zephyr  fondly  sues  the  mountain's  breast. 
But  meteors  glare,  and  stormy  glooms  invest. 

Yet  still,  e'en  here,  CONTENT  can  spread  a  charm. 
Redress  the  clime,  and  all  its  rage  disarm.— 
Cheerful  at  morn,  he  wakes  from  short  repose. 
Breathes  the  keen  air,  and  carols  as  he  g«es  : 
With  patient  angle  trolls  the  finny  deep, 
Or  drives  his  vent'rous  plough-share  to  the  steep  ; 
Or  seeks  the  den  where  snow-tracks  mark  the  way 3, 
And  drags  the  struggling  savage  into  day. 
At  night  returning,  every  labour  sped, 
He  sets  him  down  the  monarch  of  a  shed  ; 
Smiles  by  his  cheerful  fire,  and  round  surveys 
His  children's  looks,  that  brighten  at  the  blaze ; 
While  his  lov'd  partner,  boastful  of  her  hoard. 
Displays  her  cleanly  platter  on  the  board : 
And  haply  too  some  pilgrim,  thither  led,  ' 
With  many  a  tale  repays  the  nightly  bed. 

SECTION  XLTX. 

ON  THE  PLEASURES  OF  A  CULTIVATED  MIND, 

Such  are  the  charms  to  barren  states  assigned. 
Their  wants  but  feWy  their  wishes  all  covfirCd. 
Yet  let  them  only  share  the  praises  due ; 
If few  their  wants ,  their  pleasures  are  but  few  ; 
For  every  want  that  stimulates  the  breast 
Becomes  a  source  of  pleasure  when  redrest, 
Whence  from  such  lands  each  pleasing  science  flies. 
That  first  excites  desire ^  and  then  supplies; 
Unknown  to  them,  when  sensual  pleasures  eloy. 
To  fill  the  languid  pause  with  finer  joy  ; 
Unknown  those  powers  that  raise  the  soul  to  flame. 
Catch  every  nerve  and  vibrate  through  theframe^ 
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Their  level  life  is  hut  a  mould' ring  fire , 
Unquenclid  hy  want,  unfann'd  by  strong  desire ; 
Unfit  for  raptures ;  or,  if  raptures  cheer 
On  some  high  festival  of  once  a  year, 
In  wild  excess  the  vulgar  breast  tahes  fire, 
Till,  buried  in  debauch,  the  bliss  expire. 

There  is  not,  says  Dr.  John  Brown,  a  finer  stimulus^ 
than  the  pleasurable  feeling  proceeding  from  a  happy  train 
or  flow  of  thinking;  hence  the  delight  that  arises  from  a 

flight  of  wit,  or  from  a  pleasant  vein  of  humour',  hence  all 
the  fine  feelings  of  the  helUs  lettres;  hence  in  youth,  the 
enthusiasm,  so  natural  to  the  human  feelings,  to  out-strip 
all  others  in  every  mental  excellency.  The  arts,  the  sci- 

ences, every  department  of  human  knowledge,  are  all  the 
effects  of  that  intellectual  propensity.  How  happy  would 
it  be  for  mankind  were  this  noble  stimulus  duly  cherished! 
What  benefits,  which  society  is  deprived  of,  would  ac- 

crue from  a  proper  cultivation  of  it!  What  must  hav^ 
been  the  delight  of  Pythagoras,  when  he  found  out  the 
forty-seventh  proposition  !  He  jumped  about  in  an  ecstasy, 
crying  out  Eupy,x« ;  and  was  so  much  more  substantial  than 
his  other  few  brother  discoverers,  as  to  possess  the  means 
of  offering  a  sacrifice  of  an  hundred  fat  bullocks  to  the 
gods!  How  delightful  must  the  feelings  of  Milton  have 
been,  in  whose  works  every  page  is  an  eflbrt  of  the  most 
beautiful,  and  of  the  most  sublime  conceptions  of  human 
genius ! 

What  were  the  lively  sensations  of  Pope,  Cowley,  and 
Darwin,  whose  sportive  imaginations  called  at  will  myriads 
of  beautiful  scenes!  How  delightful  the  emotions  of  those 
orators,  whose  eloquence  hath  saved  their  respective  coun- 

tries; of  those  preachers,  who  have  rooted  out  the  malig- 
nant passions,  and  implanted  in  their  room  the  most  per- 
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feet  pbilanthrop3M  and  lastly,  of  physicians,  from  whose 
philosophy  a  NEW  MEDICINE  hath  arisen  with  heal« 
ing  on  her  wings. 

SECTION  L. 

Law  II. 

A  TOO  GREAT  EXCITEMENT  OF  THE  MIND  ENFEEBLES 
THE  POWERS  OF  THE  UNDERSTANDING  AND  WEAKENS 
THE  BODY. 

Of  Exhaustion. 
The  state  of  exhaustion  in  the  nerves  as  in  the  irritabie 

fibre,  may  be  either, 
1.    Temporary,  or, 
9.  Irreparable. 

In  the  state  of  temporanj  exhaustion,  the  mind  is  tired, 
and,  like  the  body,  recovers  its  due  tone  only  by  rest 
but  in  the  state  of  permanent  exhaustion^  this  recovery 
is  irreparable. 

SECTION  LL 

OF  TEMPORARY  EXHAUSTION. 

Just  as  the  morning  steals  upon  the  night. 
Melting  the  darkness,  so  their  rising  senses 
Begin  to  chace  away  the  fumes  that  mantle 
Their  clearer  reason.    Their  understanding 
Begins  to  s  ̂'ell,  and  the  approaching  tide 
Will  shr.rtly  fill  the  reasonable  shore 
That  now  lies  foul  and  muddy. 

SlIAKSi'EARE. 

To  shew  the  diminution  of  seiisihility  from  increased 
action,  if  one  hand  be  pul  into  very  w^jm  v/ater,  and 
the!)  immersed  with  the  oih-T  ;nto  subtepid  water^  to  the 
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former  this  water  will  appear  extremely  cold,  while  to  the 
other  hand  it  will  impart  an  agreeable  warmth.  For  the 
same  reason  we  feel  a  chilliness  on  coming  into  an  atmo- 

sphere of  a  temperate  warmth,  after  having  been  for  some 
time  in  a  very  close  apartment.  Hence  we  are  unable 
clearly  to  distinguish  objects,  immediately  after  we  have 
seen  a  bright  flash  of  lightning  pervade  the  gloom  of  night. 
Thus  Milton,  in  describing  the  light  and  glory  which  flows 
from  the  divine  presence  and  the  majesty  of  God,  says, 

Dark  with  excessive  light  thy  skirts  appear. 

Here  is  an  idea  not  only  practical  in  an  high  degree,  but 
strictly  and  philosophically  just  Extreme  fight,  by  over- 

coming the  organs  of  sight,  obliterate  all  objects,  so  as  in 
its  effiects  exactly  to  resemble  darkness.  Thus,  after  hav- 

ing looked  at  the  setting  sun  for  a  short  time,  if  we  turn 
our  eyes  to  a  less  splendid  part  of  the  heaven,  a  dark  spot 
will  be  perceived  exactly  resembling  the  shape  of  that 
bright  luminary. 

That  these  phaenomena  depend  upon  the  exhaustion  of 
sensibility,  may  be  proved  also  by  looking  stedfastly  on  a 
area  of  scarlet  silk  of  about  an  inch  diameter  spread  on 
white  paper,  the  scarlet  colour  Vv'ill  gradually  become 
fainter,  until  it  entirely  vanishes,  if  the  eye  be  kept  uni- 

formly upon  it.  Or  if  you  look  at  a  surface  of  light  blue, 
and  then  place  upon  it  a  smaller  surface  painted  of  the 
ultramarine  blue,  the  appearance  of  the  light  blue  will  be 
nearly  obliterated.  It  is  on  this  account  that  painters  put 
in  their  first  shades  darker  than  a  bye-stander  ignorant  of 
this  law  would  imagine  right,  and  produce  the  greatest 
effect  by  the  contrast  of  shades. 

That  violent  exertions  of  the  mind  fatigue  the  frame  as 
much,  if  not  more,  than  bodily  labour,  every  day  furnishes 
abundant  proof 
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During  the  late  war  with  America,  when  it  was  pro» 
posed  to  continue  on  hostihties.  Lord  Chatham,  at  the 
close  of  a  very  long  and  animating  speech,  said — — My 
lords  you  cannot  conquer  America.  No  man  thinks  more 
highly  of  my  country  than  I  do.  I  love  and  honour  the 
English  troops,  I  know  their  virtues  and  their  valour. 
I  know  they  can  achieve  any  thing,  except  impossibilities. 
As  to  the  conquest  of  America,  I  repeat,  my  lords,  it  is 
impossible.  You  may  swell  every  expence  and  every  etfort 
still  more  extravagantly ;  pile  and  accumulate  every  mer- 

cenary assistance  you  can  beg  or  borrow ;  traffic  and  barter 
with  every  little  pitiful  German  prince  that  sells  his  sub- 

jects to  the  shambles  of  a  foreign  power  :  your  efforts  are 
for  ever  vain  and  impotent ;  doubly  so  from  this  mercenary 
aid  on  which  you  rely :  for  it  irritates  to  an  incurable 
resentment  the  minds  of  your  enemies.  To  overrun  them 
with  the  mercep.aiy  sons  of  rapine  and  plunder,  devoting 
them  and  their  possessions  to  the  rapacity  of  hireling 
cruelty  I  If  I  were  an  American  as  I  am  an  Englishmanj 
while  a  foreign  troop  was  landed  in  my  country,  I  would 
never  lay  down  my  arms:  NEVER— NEVER- 
NEVER. 

Your  army  is  infected  with  the  contagion  of  these  illi- 
beral allies :  the  spirit  of  plunder  and  of  rapine  is  gone 

forth  among  them.  I  know  it,  I  am  informed  from  the 
most  experienced  officers  that  our  discipline  is  deeply 
wounded.  Whilst  this  is  notoriously  our  sinking  situation^ 
America  grows  and  flourishes:  whilst  our  strength  is 

lowered,  their' s  rises  and  improves. 
But,  my  lords,  in  addition  to  these  disgraces  and  mis«. 

chiefs  of  our  army,  the  ministers  have  dared  to  authorize 
and  associate  to  our  arms  the  tomahawk  and  scalping 

knife  of  the  savage!  have  called  into  civilized  alliance' the 
wild  and  inhuman  savage  of  the  v/ood  !  have  delegated 
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to  the  merciless  Indian  the  defence  of  disputed  rights, 
and  to  wage  the  horrors  of  his  barbarous  war  against  even 
brethren ! 

My  lords,  this  enormity  cries  aloud  for  redress,  and 
unless  thoroughly  done  away,  it  will  be  a  stain  on  the 
national  character;  it  is  a  violation  of  the  constitution  ; 
I  believe  it  is  against  the  law. 

It  is  not  amongst  the  least  of  our  national  misfortunes, 
that  our  army  is  infected  with  the  mercenary  spirit  of 
robbery  and  rapine,  for,  familiarized  to  the  horrid  scenes 
of  cruelty,  it  can  no  longer  boast  of  the  noble  and  generous 
principles  which  dignify  a  soldier,  no  longer  sympathize 

with  **  the  dignity  of  the  royal  banner^'  nor  feel  the 
pride,  pompy  circumstance  of  glorious  war,*  that  make 
ambition  virtue. — What  makes  ambition  mrtue  ? — A  sense 
of  honour: — but  is  a  sense  of  honour  consistent  with  a 
spirit  of  plunder,  and  the  practice  of  murder !  Can  it 
flow  from  mercenary  motives  ?  Or  can  it  prompt  to  cruel 
deeds  ? 

My  lords,  the  time  demands  the  language  of  truth :  we 
must  not  now  lay  the  flattering  unction  of  servile  com- 

pliment or  blind  adulation.  In  a  just  or  necessary  war, 
to  maintain  the  rights  or  the  honour  of  my  country,  I 
would  strip  the  shirt  from  my  back  to  support  it;  but  in 
such  a  war  as  this,  unjust  in  all  its  principles,  impracticable 
in  its  means,  and  ruinous  in  its  consequences,  I  would  not 
contribute  a  single  effort,  or  a  single  shilling.  In  this 
complicated  crisis  of  danger,  weakness  at  home,  and 
calamity  abroad,  terrified  and  insulted  by  the  neighbouring 
powers;  unable  to  act  in  America,  or  acting  only  to  be 
destroyed,  where  is  the  man  with  the  forehead  to  say  our 
affairs  are  in  a  hopeful  situation  !  who  has  the  forehead  to 
promise  or  to  hope  success  from  such  a  situation,  or  from 
perseverance  in  those  measures  that  have  driven  us  to  it.^ 
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But  if  in  an  obstinate  and  infatuated  perseverance  in 

folly  we  meanly  echo  back  the  words  this  day  offered  to 
us,  we  shall  madly  rush  into  multiplied  miseries,  and 
confusion  worse  confounded.  Is  it  possible  ?  Can  it  be 
believed,  that  ministers  are  yet  blind  to  their  impending 
destruction?  I  did  hope  that  instead  of  this  false  and 
empty  vanity ;  this  overweaning  pride  engendering  high 

conceits,  and  "  presumptuous  imaginations,'*  that  mi- 
nisters would  have  humbled  themselves  in  their  errors  ; 

would  have  confessed  and  retracted  them  ;  and  by  an  ac- 
tive though  late  repentance  have  endeavoured  to  redeem 

them. 

But,  my  lords,  since  they  had  neither  sagacity  to  foresee, 
nor  justice  nor  humanity  to  shun,  these  oppressive  cala- 

mities: since  not  even  severe  experience  can  make  them 
feel,  nor  the  imminent  ruin  of  their  country  awaken  them 

from  their  stupefaction ;  the  guardian  care  of  parliament  " 
must  interpose. 

The  Americans  contending  for  their  rights  against  our 
arbitrary  exactions  I  love  and  admire.  It  is  the  struggle 
of  jfree  and  virtuous  patriots.  But  contending  for  a  total 
disconnection  from  England,  as  an  Englishman  I  cannot 
wish  them  success,  for  on  this  connection  depends  the 
mutual  happiness  and  prosperity  of  both  England  and 
America.  They  derived  encouragement,  assistance,  and 
protection  from  us,  and  we  reaped  from  her  the  most 
important  advantages.  She  was  indeed  the  foundation  of 
our  wealth,  the  nerve  of  our  strength,  the  nursery  and 
basis  of  our  naval  power.  It  is  our  duty,  my  lords,  most 
anxiously  to  endeavour  the  recovery  of  these  inestimable, 
these  most  beneficial  advantages :  and  in  this  perilous 
crisis,  perhaps  the  present  moment  may  be  the  only  one 
in  which  we  can  hope  for  success.  For  the  natural  dis- 

position of  America  as  yet  leans  towards  England,  towards 
2  B  2  / 
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the  old  habit  of  connection  and  muliial  interest  that  united 
both  countries.    This  was  the  established  sentiment  of  all 

the  continent:  and  stillj  my  lords,  in  the  great  and  prin- 
cipal part,  the  sound  part  of  America,  the  middle  and 

southern  colonies,  this  wise  and  affectionate  disposition 
prevails :  and  there  is  a  very  important  and  considerable 
part  of  America  yet  sound.    Some  parts  may  be  blind  to 
their  true  interests  ;  but  if  we  express  a  just,  a  wise,  and 
a  benevolent  disposition  to  participate  with  them  those 
knmutable  rights  of  nature  and  constitutional  liberties,  to 
which  they  are  equally  entitled  with  ourselves  :  by  a  con- 

duct so  just  and  humane,  we  shall  conhim  the  most 
favourable,  and  conciliate  the  most  adverse.    I  say,  my 
lords,  the  rights  and  liberties  to  which  ,  they  are  equally 
entitled  with  ourselves  ;  but  no  more.    I  would  participate 
to  them  every  enjoyment  and  every  freedom  which  the 
colonizing  subjects  of  a  free  state  can  possess,  or  wish  to 
possess  :  and  I  do  not  see  why  they  should  not  enjoy  every 
fundamental  right  in  their  property,  and  every  original 
substantial  liberty  that  Devonshire  or  Surry,  or  the  county  I 
live  in,  or  any  county  in  England  can  claim.   I  shall,  there- 

fore, my  lords,  propose  to  you  an  amendment  to  the  address 

to  his  Majesty ;   *'  to  rccormnend  (instead  of  prosecuting 
**  further  this  calamitous  war)  an  immediate  cessation  of 

kostililies;  and  the  commencement  of  a  treaty  to  restore 
peace  and  liberty  to  America,  strength  and  happiness  to  Eng- 

**  land\  security  and  permanent  prosperity  to  hotli  countries T 
This,  my  lords,  is  yet  in  our  power,  and  let  not  the 

wisdom  and  justice  of  your  lordohips  neglect  the  happy 
and  perhaps  the  only  opportunity.    By  the  establishment 
of  irrevocable  laws,  founded  on  nusi  ual  rights,  and  ascer- 

tained by  a  treaty,  these  glorious  eiyoyments  may  be  firmly 
perpetuated.    The  sound  parts  of  America,  of  which  I 
have  spoken,  must  be  sensible  of  these  great  truths,  and 
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t)f  their  real  interests.  America  is  not  in  that  state  of 

desperate  and  contemptible  rebellion  which  this  country 
has  been  deluded  to  believe.  It  is  not  a  wild  and  lawless 
banditti,  who  having  nothing  to  lose  might  hope  to  snatch 
something  from  public  convulsions  ;  many  of  their  leaders 
and  principal  men  have  a  great  stake  in  this  contest;  and 
let  me  again  repeat  to  your  lordships,  that  the  strong  bias 
of  America,  at  least  of  the  wiser  and  sounder  part  of  it^ 
naturally  inclines  to  this  happy  and  constitutional  re-con^ 
nection  with  you. 

Lord  Chatham  was  supported  in  his  proposed  amend- 
ment by  Lord  Abingdon,  Lord  Shelburne,  the  Duke  of 

Grafton,  Lord  Camden,  the  Duke  of  Richmond,  Lord 
Effingham,  and  the  Bishop  of  Peterborough. 

Lord  Abingdon  was  short  and  spirited.  Lord  Shel- 
burne, as  usual,  discussed  the  subject  in  a  very  ample  and 

comprehensive  manner.  The  Duke  of  Grafton  spoke 
long,  and  with  much  earnestness,  preserving  at  the  same 

time,  what  generally  characterizes  this  nobleman's  speak- 
ing, a  decent  and  chastised  stile  of  dignity.  Lord  Camden 

was  augmentative,  fluent,  sincere,  and  animated.  The 
Duke  of  Richmond  was  a  powerful  assistant  to  the  noble 
mover  of  the  amendment.  And  the  Bishop  of  Peter- 

borough pronounced  a  short  and  pithy  opinion  on  the 
question;  clothed  in  language  uniting  qualities  rarely 
found  together,  being  both  nervous  and  elegant. 

On  the  other  side  there  were  many  able  speakers,  who 
supported  the  continuance  and  principle  of  the  war.  With 
respect  to  the  employment  of  Indians,  Lord  Suffolk  said, 
it  was  a  measure  necessary  in  fact,  and  allowable  in  prin^ 
ciple.  for  it  was  perfectly  justifiable  to  use  every  means 
against  our  enemies,  that  GOD  and  NATUflE  had  put 
into  our  hands. 

Lord  Chatham  rose.— I  am  astcoislied-— shocked— to 



374 
hear  such  principles  confessed : — to  hear  them  avowed  its 
this  house,  or  in  this  country  : — principles  equally  uncon- 

stitutional, inhuman,  and  unchristian. — My  lords,  I  did 
not  intend  to  have  encroached  again  on  your  attention 
but  I  cannot  repress  my  indignation  :• — I  feel  myself  im- 

pelled by  every  duty. — My  lords,  we  are  called  upon  as 
members  of  this  house,  as  Christian  men,  to  protest  against 
such  notions  standing  near  the  throne,  polluting  the  ear  of 
majesty, — That  God  and  Nature  put  into  our  hands  !  !— 
I  know  not  what  ideas  that  lord  may  entertain  of  God 
and  Nature:  but  I  know  that  such  abominable  princi- 

ples are  equally  abhorrent  to  religion  and  humanity. 
— What — to  attribute  the  sacred  sanction  of  God  and 
Nature  to  the  massacres  of  the  Indian  scalping  knife! — 
to  the  cannibal  savage  torturing,  murdering,  roasting,  and 
eating, — literally,  my  lords,  eating  the  mangled  victims  of 
his  barbarous  battles  ! — Such  horrible  notions  shock  every 
precept  of  i"eligion,  divine  or  natural,  and  every  generous 
feeling  of  humanity :  and,  my  lords,  they  shock  every  sen- 

timent of  honour: — they  shock  me,  as  a  lover  of  honoura^ 
ble  war,  and  a  detester  of  murderous  barbarity. — These 
abominable  principles,  and  this  more  abominable  and 
shameful  avowal  of  them,  demand  the  most  decisive  indig- 

nation.— I  call  upon  that  right  reverend  bench,  those  holy 
ministers  of  the  gospel  and  pious  pastors  of  our  church 
I  conjure  them  to  join  in  the  holy  work,  and  vindicate  the 
religion  of  their  God ! — I  appeal  to  the  wisdom  of  this 
learned  bench  to  defend  and  support  the  justice  of  their 
country: — I  call  upon  the  bishops  to  interpose  the  unsul- 

lied sanctity  of  their  lawn  : — upon  the  reverend  judges  to 
interpose  the  purity  of  their  ermine,  to  save  us  from  this 
pollution. — I  call  upon  the  honour  of  your  lordships  to 
reverence  the  dignity  of  your  ancestors,  and  to  maintain 
yourow-n: — I  call  upon  the  spirit  and  humanity  of  my 
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country  to  vindicate  the  national  character I  invoke  the 
genius  of  the  constitution,  from  the  tapestry  that  adorns 
these  walls,  the  immortal  ancestor* of  this  noble  lord,  who 
frowns  with  indignation  at  the  disgraces  of  his  country. — • 
In  vain  he  led  your  victorious  fleets  against  the  boasted  Ar- 

madas of  Spain ;  in  vain  he  defended  and  established  the 
honour,  the  liberties,  the  religion,  the  Protestant  religion  of 
this  country  against  the  arbitrary  cruelties  of  Popery  and 
the  Inquisition;  if  these  more  than  Popish  cruelties  and 
inquisitorial  practices  are  let  loose  among  us. — To  turn 
forth  into  our  settlements,  among  our  ancient  connections, 
friends,  and  relations,  the  merciless  cannibal  thirsting  for 
the  blood  of  man,  woman,  and  child ! — To  send  forth  the 
infidel  savage — against  whom? — Against  your  protestant 
brethren  !— To  lay  waste  their  country;  to  desolate  their 
dwellings,  and  extirpate  their  race  and  name,  with  their 
hell-hounds  of  savage  war ! — Hell-hounds  I  say  of  savage 
war.  Spain  armed  herself  with  blood-hounds  to  extirpate 
the  wretched  nations  of  America: — and  we  improve  on 
the  inhuman  example  even  of  Spanish  cruelty.  We  turn 
loose  these  savage  hell-hounds  against  our  brethren  and 
countrymen  in  America,  of  the  same  language,  laws,  liber- 

ties, and  religion  : — endeared  to  us  by  every  tie  that  should 
sanctify  humanity. 
My  lords,  this  awful  subject,  so  important  to  our  honour, 

our  constitution,  and  rehgion,  demands  the  most  solemn 
and  effectual  enquiry  :  and  I  again  call  upon  your  lordships, 
and  the  united  powers  of  the  state,  to  examine  it  tho- 

roughly and  decisively,  and  to  stamp  upon  it  an  indelible 
stigma  of  public  abhorrence :  and  I  again  implore  those 
holy  prelates  of  our  religion  to  do  away  these  iniquities 
from  among  us.  Let  them  purify  this  house,  and  this 
country,  from  so  great  a  sin. 

*  i^ord  EffiBgbani  Howard,  Queeo  Elizabeth's  Lord  High  AdmiraL 
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My  lords,  I  am  old,  and  weak  ;  and  at  present  unable 
to  say  more  : — ; — but  my  feelings  and  my  indignation  were 
too  strong  to  have  said  less.  I  could  not  have  slept  this 
night  in  my  bed,  nor  reposed  my  head  upon  my  pillow, 
without  giving  this  vent  to  my  eternal  abhorrence  of  such 
preposterous  and  enormous  principles,* 

SECTION  LIL 

OF  PERMANENT  EXHAUSTION. 

Curae  leves  loquunter,  in^^entes  stupent. Tag. 

Notwithstanding  a  negative  had  been  put  upon  every 
proposition  and  motion  made  by  Lord  Chatham  concern- 

ing America,  yet  he  resolved  to  persevere  in  the  same  line 
of  conduct.  To  his  zeal  in  this  cause  he  sacrificed  his  life. 

He  had  not  strength  of  frame  sufficient  to  bear  the  exer- 
tions he  made.  He  was  now  advanced  in  the  seventieth 

year  of  his  age,  and  suffered  the  severest  attacks  of  gout; 
but  although  debilitated  by  infirmity,  and  enervated  by 
anguish  of  body  and  mind,  still  he  refuses  to  yield  to  the 
calls  of  his  disorder,  or  to  mitigate  his  pains  by  the  indul- 

gence of  a  bed — while  his  country  was  bleeding,  he  felt 
for  her  and  not  for  himself.  Her  honour  and  splendour 
had  been  his  glory  and  his  pride — her  debasement  and  ad- 

versity v/ere  now  the  only  subjects  of  his  concern  and 
anxiety. 

On  the  7th  day  of  April, .1778,  the  Duke  of  Richmonb 
having  moved  to  -  present  an  address  to  the  kin^  on  the 
subject  of  the  state  of  the  nation,  in  which  the  necessity  of 
admitting  the /w//  INDEPENDENCE  of  America  was 

*  This  famous  speech  was  obtained  from  a  MS.  in  the  possession  of  his 
celebrated  sou,  William  Pitt, 
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hinted.  Lord  Chatham^  for  the  last  time,  rose  to  speak  in 
the  House  of  Lords. 

My  lords,  he  said,  I  rejoice  that  the  grave  has  not  dosed 
upon  me  ;  that  I  am  still  ahve  to  lift  up  my  voice  against 
the  dismemberment  of  this  ancient  and  most  noble  monar- 

chy !  Pressed  down  as  I  am  by  the  hand  of  infirmity,  I 
am  little  able  to  assist  my  country  in  this  most  perilous  con* 
juncture ;  but,  my  lords,  while  I  have  sense  and  memory, 
I  will  never  consent  to  deprive  the  royal  offspring  of  the 
house  of  Brunswick  of  their  fairest  inheritance.  Where 
is  the  man  that  will  dare  to  advise  such  a  measure  ?  My 
lords,  his  Majesty  succeeded  to  an  empire  as  great  in  ex- 

tent as  its  reputation  was  unsullied.  Shall  we  tarnish  the 
lustre  of  this  nation  by  an  ignominious  surrender  of  its 
rights  and  fairest  possessions  Shall  tiiis  great  kingdom 
truckle  to  the  house  of  Bourbon  ?  Siiall  a  people,  that 
seventeen  years  ago  was  the  terror  of  the  world,  now  stoop 

so  low  as  to  tell  its  ancient  inverate  enemy,  "  Take  all  we 
have,  only  allow  us  peace  ?"  Is  it  possible!—!  wage  war 
with  no  man,  or  set  of  men.-—!  wish  for  none  of  their  em- 

ployments ; — nor  would  I  co-operate  with  men  (alluding  to 
the  Duke  of  Richmond)  who  instead  of  acting  on  a  firm 
decisive  line  of  conduct,  halt  between  two  opinions,  where 

there  is  no  middle  path.  In  God*s  name,  if  it  i»  absolutely 
necessary  to  declare  either  peace  or  war,  and  the  former 
cannot  be  preserved  with  honour,  why  is  not  the  latter 
adopted  without  hesitation  ?  I  am  not,  I  confess,  well  in- 

formed of  the  resources  of  this  kingdom  ;  but,  my  lords,  any 
state  is  better  than  despair,  and  I  trust  it  has  still  sufficient 
to  maintain  its  just  rights.  Let  us  at  least  make  another 
effort ;  and  if  we  must  fall,  let  us  fall  like  men. 

The  Duke  of  Richmond  having  spoken  rather  harshly 

to  some  parts  of  Lord  Chatham's  speech,  ins  lordship, 
greatly  7noved^  attempted  to  rise  in  reply  ;  but  after  two  or 
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three  efforts  to  stand,  he  fainted  and  fell  down  on  his 
seat.  The  Duke  of  Cumberland,  Lord  Temple,  Lord 
Stamford  and  other  lords,  caught  him  in  their  arms.  The 
house  was  immediately  cleared,  and  the  windows  thrown 
open.  This  venerable  patriot  was  carried  to  an  adjoining 
room,  and  the  house  immediately  adjourned. — ^This  un- 

happy event  proved  the  melancholy  prelude  to  his  death. 
He  languished  at  Hayes  until  the  11th  of  May,  1778, 
when  he  died  ;  to  the  sincere  regret  of  every  person  who 
has  a  just  sense  of  human  dignity  and  virtue. 

Livy  has  handed  down  to  us  the  story  of  King  Attalus, 
who,  as  he  was  advising  the  Basotians  to  make  an  alliance 
with  Rome,  died  in  the  midst  of  his  discourse. 

Men  of  letters,  says  Baron  Van  Swieten,  who  lead  a 
studious  life,  are  on  this  account  much  exposed  to  apo- 

plexy. At  first  they  become  languid ;  they  delight  in 
ease  and  indolence;  their  understanding  grows  dull;  their 
memory  decays  and  fails  them;  they  then  grow  heavy, 
sleepy,  and  stupid,  and  often  remain  long  in  this  wretched 
situation  before  they  die.  It  has  given  me,  he  continues, 
much  concern  to  see  learned  men  of  the  first  class,  who 
had  been  very  serviceable  to  literature,  live  more  than  a 
twelremonth  after  the  loss  of  their  faculties,  forget  every 
thing  ;  and  at  last  die  on  a  sudden. 

Sure  'tis  a  curse  which  angry  fates  impose 
To  mortify  man's  arrogance,  that  those 
Who're  fashion'd  of  some  better  sort  of  clay. 
Much  sooner  than  the  common  herd  decay. 
O,  galling  circumstance  to  human  pride  I 
Abasing  thought,  but  not  to  be  denied  I 
With  curious  art  the  brain,  too  finely  Avrought, 
Preys  on  herself,  and  is  destroy'd  by  thought. 
Constant  attention  wears  the  active  mind. 
Blots  out  her  pow'rs,  and  leaves  a  blank  behind. 
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It  was  thus  with  Dean  Swift,  who  was  seized  in  1735 
with  violent  giddiness,  which  in  a  few  years  gradually 
deprived  him  of  his  reason,  and  he  sunk  at  last  into  a 
speechless  idiot,  and  in  the  latter  end  of  October  1745, 
without  even  giving  an  alarm  to  his  attendants,  he  expired. 
A  man  in  possession  of  his  reason  would  have  wished  for 
such  a  kind  of  dissolution,  but  the  Dean  was  wholly 
insensible ;  he  had  not  even  the  power  or  expression  of 
a  child,  appearing,  for  some  years  before  his  death,  the 
reverse  of  that  fine  description  of  man  given  us  by  Milton. 

 —  A  being,  who  not  prone 
And  brute  as  other' creatures,  hut  endu'd 
With  sanctity  of  reason,  might  erect 
His  stature,  and  upright  with  front  serene 
Govern  the  rest,  self-knowing,  and  from  thence 
Magnanimous  to  correspond  with  heaven. 
But  grateful  to  acknowledge  whence  his  good 
Descends,  thither  with  heart,  and  voice,  and  eyes, 
Directed  in  devotion,  to  adore 
And  worship  God  supreme,  who  made  him  cJiief 
Of  all  his  works. 

History  affords  us  many  very  striking  instances  of  the 
effect  of  mental  agitation  in  disturbing  the  powers  of  the 
understanding. 
A  German  lady  of  great  beauty  and  accomplishments 

having  married  an  Hessian  officer,  who  was  ordered  to 
America,  and  not  being  able  to  acquire  any  tidings  of  him 
in  her  own  country,  came  over  to  England.  Here,  she 
could  only  learn  the  destiny  of  her  husband,  from  those 
ships  which  had  either  transported  troop?  to  the  continent, 
or  were  bringing  back  the  wounded.  Day  after  day  she 
wandered  on  the  beach  at  Portsmouth,  and  hour  after  hour 
she  wearied  her  eyes  bedewed  with  tears  in  the  vain  ex- 

pectation of  seeing  him.  She  was  observed,  at  the  same 
spotj  ere  it  was  light,  and  watched  each  motion  of  the 
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waves  until  the  setting  sun.  Then  her  haunted  imagina- 
tion presented  him  mangled  with  wounds,  and  the  smallest 

gust  of  wind  seemed  to  threaten  her  with  an  eternal  sepa^ 
ration.  Did  a  ship  enter  into  port,  her  eager  steps  led  her 
to  the  spot,  and  many  an  enquiry  was  repaid  with  an  inso- 

lent rehutf  After  eight  months  spent  in  this  anxious  man- 
ner, a  ship  arrived  bringing  her  the  melancholy  pleasure* 

"  that  some  Hessian  officers,  who  were  wounded,  were  on 
**  their  passage."  Her  impatience  increased  daily.  A  ves- 

sel at  length  arrived  reported  to  have  Hessian  troops  on 
board.  She  kept  at  some  distance  for  fear  of  giving  too 

great  a  shock  to  her  husband's  feelings,  should  he  be  among 
them.  He  was  landed  with  others.  She  fainted,  and  he 
was  conveyed,  she  knew  not  where.  Having  recovered, 
and  going  to  the  different  inns,  she  found  at  last  her  husband. 

The  master  of  the  inn  informed  her,  "  he  was  very  bad," 
and  she  begged  that  her  being  in  England  might  be  gra- 

dually broken  to  him.  When  she  entered  the  room,  he 
burst  into  a  flood  of  tears.  A  lady  was  supporting  him  in 
her  arms.  What  words,  or  painter,  could  represent  the 
tragedy  that  followed  I  He  had  married  in  America,  and 

this  person  was  also  his  wife.  He  entreated pardon,'- 
was  passed  reproach,  for  in  a  few  minutes  after  he  sunk 
into  the  arms  of  death.  The  lady  whose  melancholy 
history  we  are  recording,  rushed  from  tlie  room,  and  leav- 

ing her  clothes  and  money  at  her  lodging,  she  wandered 
she  knew  not  whither,  vowing  that  she  would  never  en- 

ter house  more,  nor  trust  to  man."  She  stopped  at  last 
near  Bristol,  and  begged  the  refreshment  of  a  little  milk. 
There  was  something  so  attractive  in  her  whole  appearance 
as  soon  procured  her  whatever  she  requested.  She  was 
young,  and  extremely  beautiful: — -her  manners  graceful 
and  elegant,  and  her  countenance  interesting  to  the  last 
degree. — She  was  alone—a  stranger — and  in  extreme  dis- 
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tress  *slie  asked  only  for  a  little  milk— but  tittered  no 
complaint,  and  used  nc  art  to  excite  compassion.  Her 
dress  and  accent  bore  visible  marks  tbat  she  was  a  foreigner 
of  superior  birth.  All  the  day  she  was  seen  wandering  in 
search  of  a  place  to  lay  her  wretched  head  ;  she  scooped 
towards  night  a  lodging  for  herself  in  an  old  hay-stack. 
Multitudes  soon  flocked  around  her  in  this  new  habitation, 
attracted  by  the  novelty  of  the  circumstance,  her  singular 
beauty,  but  above  all  the  suddenness  of  her  arrival,  French 
and  Italian  were  spoken  to  her,  but  she  appeared  not  to 
understand  these  languages;  however  when  she  was  ac- 

costed in  German,  she  evidently  appeared  confused — the 
emotion  was  too  great  to  be  suppressed,  she  uttered  some 
faint  exclamation  in  our  tongue,  and  then,  as  if  hurried  into 
an  imprudence,  she  attempted  to  be  also  without  knowledge 
of  this  language.  Various  conjectures  were  instantly 
formed,  but  what  seemed  passing  strange  was  her  accept- 

ance of  no  food,  except  bread  or  milk,  and  that  only  from 
the  hands  of  females  !  On  the  men  she  looked  with  anger 
and  disdain,  but  sweetly  smiled  as  she  accepted  any  pre- 

sent from  the  other  sex.  The  neighbouring  ladies  remon=- 
strated  with  her  on  the  danger  of  so  exposed  a  situation^ 
but  in  vain,  for  neither  prayers  nor  menaces  could  induce 
her  to  sleep  in  a  house. 

As  she  discovered  evident  mark  of  insanity,  she  was  at 
length  confined  in  a  mad-house,  under  the  care  of  Dr.  Re- 
naudet,  physician  at  the  Hot  Wells.  On  the  first  opportu- 

nity she  escaped,  and  repaired  to  her  beloved  hay-stack. 
Her  rapture  was  inexpressible  on  finding  herself  at  liberty., 
and  once  more  safe  beneath  this  miserable  refuge, 

,  Beueath  a  hay-stack  Louisa's  dweliing  roscj 
Here  tbe  fair  maniac  bore  four  winter's  snows. 
Here  long  she  shiver'd,  stiffening'  in  tbe  blast. 
And  iightiaing's'round  her  bead  their  horrors  cast 
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Dishevel'd,  lo  !  her  beauteous  tresses  fly. 
And  the  wild  glance  now  fills  the  staring  eye: 
The  balls  fierce  glaring  in  their  orbits  move ; 
Bright  spheres,  where  beam'd  the  sparkling  fires  of  love, 
111  starr'd  Louisa! 

It  was  nearly  four  years  that  tiiis  forlorn  creature  devoted 
herself  to  this  desolate  life,  since  she  knew  the  comfort 
of  abed,  or  the  protection  of  a  roof.  Hardship,  sickness, 
intense  cold,  and  extreme  misery,  have  gradually  impaired 
her  beauty,  but  she  still  is  a  most  interesting  figure  ;  and 
there  remains  uncommon  sweetness  and  delicacy  in  her 
air  and  manner ;  and  her  answers  are  always  pertinent 
enough,  except  when  she  suspects  the  question  is  meant 
either  to  affront  or  ensnare  her,  when  she  seems  sullen  or 
angry.  Some  Quaker  ladies  at  this  time  interposed,  and 

Louisa,  as  she  was  called,  was  conveyed  to  Guy*s  Hospital, 
where,  after  remaining  some  years,  she  at  length  paid  the 
debt  to  nature. 

The  person  with  whom  she  lodged,  upon  her  death-bed, 
divulged  the  secret  of  the  flight  of  this  stranger  from 
Portsmouth,  which  corresponds  nearly  with  the  time  of 
her  arrival  near  Bristol,  and  future  enquirers  have  discover- 

ed, that  she  was  "  the  natural  daughter  of  Francis  Emperor 
**  of  Germany y  Vide  the  Narrative  of  Facts  respecting 
the  Bristol  Stranger,  or  the  Maid  of  the  Hay-stack.  Print- 

ed for  Gardner,  Strand. 
The  page  of  history  furnishes  us  with  another  instance 

equally  terrible,  when  that  system  of  government  was 
established  in  France,  during  the  continuance  of  which,  to 
U5e  the  words  of  an  eloquent  member  of  the  Convention, 
there  was  under  every  footstep  a  spring-gun,  under  every 
roof  a  spy,  and  in  every  family  an  informer,  and  on  every 
bench  of  justice  an  assassin, 

A  small  tree  of  liberty  which  had  been  planted  on  a 
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solitary  spot  near  Bedouin,  was,  during  the  night,  torn 
from  the  ground  by  a  wretch,  who  knew  that  this  incident 
would  furnish  a  pretext  for  pillage  and  devastation.  At 
break  of  day  the  very  person  who  was  the  perpetrator  of 
this  act,  the  president  of  one  of  those  societies,  which  was 
the  terror  of  all  good  citizens,  being  the  combination  only 
of  the  violent  and  worthless,  sounded  a  general  alarm,  and 
accused  the  guiltless  inhabitants  of  Bedouin  of  the  sacrilege 
committed  against  the  hallowed  symbol  of  freedom. 

Without  further  inquiry  a  municipal  commission  was 
immediately  organized  by  Maignet,  which  presented  itself 
for  the  hope  of  spoil.  Revolutionary  troops  were  instantly 
summoned  to  spread  through  the  village  and  territory  of 
Bedouin  desolation  and  death.  Five  hundred  habitations 
were  delivered  to  the  flames;  the  fruits  of  the  harvest 
were  consumed  ;  and  the  mandate  of  Maignet,  fatal  as 
the  sabled  wand  of  an  evil  magician,  struck  the  rich  and 
luxuriant  soil  with  sudden  sterility.  The  flourishing  silk 
manufactures  of  Bedouin  shared  also  the  fate  of  its  deso- 

lated fields.  The  inhabitants,  being  unable  to  name  the 
guilty  persons,  were  all  involved  in  one  general  proscrip- 

tion. Those  who  escaped *the  guillotine  sought  for  shelter 
in  the  depths  of  caverns,  after  the  conflagration  of  their 
habitations,  on  the  ruins  of  which  bills  were  affixed,  for- 

bidding any  person  to  approach  the  spot. 
Two  hundred  and  eighty  young  men  of  Bedouin,  who 

were  clothed  by  the  village,  and  had  flown  to  the  frontier 
even  before  the  requisition  in  order  to  defend  their  country, 
in  vain  dispatch  successive  letters,  pleading  with  fond 
solicitude  for  their  parents.  Those  gallant  young  soldiers 
will  return  to  their  native  village,  their  brows  bound  with 
the  laurels  of  valour.  Alas!  they  will  find  their  native 
village  but  one  sad  heap  of  ruins! — in  vain  they  will  call 
upon  the  tender  names  of  father,  of  mother,  of  sister : — 
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a  meianchoiy  voice  will  seem  to  issue  from  the  earth  that 
covers  them,  and  sigh,  they  are  no  more !  For  those  vic- 

torious warriors  no  car  of  triumph  is  prepared  ;  no 

mother's  tears  of  transport  shall  hail  the  blessed  moment 
of  their  return ;  no  father  shall  clasp  them  to  his  bosom 
with  exulting  joy,  proud  of  their  heroic  deeds.  Ah  no! 
their  toils,  their  dangers,  and  their  generous  sacrifices, 
shall  find  no  recompense  in  the  sweetness  of  domestic 
affection,  in  the  soothing  bliss  which,  after  absence,  be- 

longs to  home  ! — alas  !  their  homes  are  levelled  with  the 
ground  ;  they  will  find  no  spot  upon  which  to  repose  their 
wearied  limbs  but  the  graves  of  their  murdered  parents. 

Amidst  the  groans  of  so  gen(?ral  a  calamity,  no  doubt 
many  a  sigh  of  private  sorrow  has  never  reached  the  ear 
of  sympathy,  and  many  a  victim  has  fallen  unpitied  and 

unknown.  Some  of  the  martyrs  of  Maignet's  tyranny  have 
however  found  the  sad  recorder  of  the  pensive  tale,  and 

the  fate  of  Monsieur  de  M  's  family  is  not  among  the 
least  affecting  of  those  scenes,  which  were  extended  over 
the  district  of  Bedouin.  , 

Mons.  de  M  ,  after  wandering  as  far  as  his  infirmi- 
ties would  permit,  for  he  was  old  and  sick,  took  refuge  in  a 

lonely  habitation,  a  few  leagues  distant  from  Avignon,  situ- 
ate in  one  of  the  wildest  parts  of  that  romantic  country ; 

in  that  celebrated  region,  for  ever  dear  to  the  lovers  of  the 
elegant  arts,  where  the  immortal  Petrarch  poured  forth  his 
impassioned  strains.  Divine  poet !  no  more  shall  the  un- 

happy lover  seek  for  consolation  in  shedding  delicious  tears 
on  the  brink  of  that  fountain  where  thou  hast  wept  for 
Laura! — -no  more  shall  he  haunt  with  pensive  enthusiasm 
that  solitary  valley,  those  craggy  rocks,  those  hanging- 
woods,  and  torrent- streams,  where  thou  hast  wandered 
with  congenial  feelings,  and  to  vv^hich  thy  tender  complaints 
have  given  everlasting  renown!— -those  enchanting dreamsj 
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those  dear  illusions,  have  for  ever  vanished' — that  delicious 
country,  the  pride  of  France,  the  garden  of  Europe,  the 
classical  haunt  of  Petrarch,  no  longer  presents  the  delight-  ̂  
ful  images  of  beauty,  of  poetry,  of  passion  ;  the  magical 
spell  is  broken,  the  soothing  charm  is  dissolved  ;  the  fairy 
scenes  have  been  polluted,  the  wizard  bower  profaned ; 
the  orange-groves  are  despoiled  of  their  aromatic  sweet- 

ness;  the  waters  are  tinged  with  blood;  the  hollow  cliffs 
re-echo  the  moans  of  the  wretched,  and  the  shriek  of  de- 

spair; the  guillotine  has  arisen  amidst  those  consecrated 
shades  where  love  alone  had  reared  its  altars!  No  longer 
with  the  name  of  Vaucluse  is  associated  the  idea  of  Pe- 

trarch; that  of  Maignet  presents  itself  to  the  shuddering 
imagination.  For  here  it  Vv^as  that  Mons.  de  —  sought 
for  refuge,  attempting  to  shelter  himself  from  the  rage  of 
his  ferocious  persecutors. 

He  had  soon  after  the  anguish  of  hearing  that  his  bro- 

ther had  perished  on  the  scafl'okL 
Mons.  de  M — —  sent  to  inform  his  sister-in-law  of  the 

place  of  his  retreat,  to  which  he  conjured  her  to  hasten 
with  her  only  daughter^  and  share  the  little  property  which 
he  had  rescued  from  the  general  wreck  of  his  fortune. 

His  old  and  faithful  servant  Marianne,  who  was  the 
bearer  of  this  message,  returned,  accompanied  by  his  niece : 
her  mother  was  no  more :  she  had  only  survived  a  few  days 
the  death  of  her  husband. 
The  interview  between  Mademoiselle  Adelaide  de  M — ■ 

and  her  uncle  produced  those  emotions  of  overwhelming 
sorrow  that  arise  at  the  sight  of  objects  which  interest 
our  affections  after  we  have  sustained  any  deep  calamity ; 
in  those  moments  the  past  rushes  on  the  mind  with  uncon- 

trollable vehemence;  and  Mademoiselle  de  M  ,  after 
having  long  embraced  her  uncle  with  agony,  at  length 

Vol.  L  SC 
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,pronounced  in  the  accents  of  despair  the  names  of  father 
and  of  mother. 

Mons.de  M   endeavoured  to  supply  to  his  unfor- 
tunate niece  the  place  of  die  parents  she  had  lost,  and 

forgot  his  own  evils  in  this  attempt  to  soothe  the  affliction 
of  this  interesting'  mouruer,  who,  at  nineteen  years  of  age, 
in  all  the  hloom  of  beauty,  was  the  prey  of  deep  and  settled 
melancholy. 

She  had  too  much  sensibility  not  to  feel  his  tender  cares, 
and  often  restrained  her  tears  in  his  presence  because  they 
gave  him  pain. 
When  those  tears  could  no  longer  be  suppressed,  sh« 

wandered  out  alone,  and,  seating  herself  on  some  fragments, 
of  rock,  soothed  by  the  murmurs  of  the  hollow  winds, 
and  moaning  waters,  indulged  her  grief  without  controul. 

In  one  of  those  lonely  rambles,  sacred  to  her  sorrow^s, 
she  was  awakened  from  melancholy  musing  by  the  sud- 

den appearance  of  her  cousin,  the  son  of  Mons.  de  M  , 
who,  after  having  repeatedly  exposed  his  life  during  a  long 
and  perilous  campaign  in  the  service  of  his  country,  re- 

turned to  ftnd  his  uncle  sacrificed,  his  aunt  dead,  his  father 
an  exile,  and  his  home  burnt.  Such  were  the  rewards 
which  the  gallant  defenders  of  liberty  received  from  the 
hands  of  tyrants, 

A  few  months  before,  he  had  beheld  his  lovely  cousin 
in  all  the  pride  of  youthful  beauty ;  her  cheek  flushed  with- 
the  gay  suffusion  of  health,  and  her  eye  sparkling  with 
pleasure.  That  cheek  was  now  covered  with  fixed  pale- 

ness, and  that  eye  was  dimmed  with  tears  ;  but  Mademoi-* 
^elle  de  M         had  never  appeared  to  him  so  interesting 
as  in  this  moment 

Two  young  persons,  placed  together  in  such  peculiar 
circumstances,  must  have  had  hearts  insensible  indeed,  had 
they  conceived  no  attachment  for  each  other*   The  scene 
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in  wliich  they  were  placed  was  peculiarly  calculated  to 
cherish  the  illusions  of  passion;  not  merely  from  display=^ 
ing  those  simple  and  romantic  beauties  the  contemplation 
of  which  softens  while  it  elevates  the  affections — it  had 
also  that  local  charm  which  endears  to  minds  of  taste  and 

sentiment  spots  which  have  been  celebrated  by  the  powers 
of  genius.  Petrarch,  the  tender,  the  immortal  Petrarch, 
had  trod  those  very  vallies,  had  climbed  those  very  rocks, 
had  wandered  in  those  very  woods — and  the  two  young 
persons,  both  understanding  Italian,  when  they  read  to- 

gether the  melodious  strains  of  that  divine  poet,  found 
themselves  transported  into  happier  times,  and  forgot  for 
a  while  that  all  beyond  the  narrow  cleft  was  misery  and 
disorder. 

From  those  dreams,  those  delightful  illusions,  they  werr- 
awakened  by  a  letter,  privately  conveyed  to  him,  conjur- 

ing him,  if  he  would  shun  being  classed  among  the  pro- 
scribed, to  repair  immediately  to  the  army. 

Young  de  M  considered  the  defence  of  his  country 
against  invaders  as  a  sacred  duty  which  he  was  bound  to 
fulfil.  He  also  thought  it  prudent  to  depart.  He  bid 
adieu  to  his  father  and  Adelaide  with  tears  wrung  from  a 
bleeding  heart,  and  tore  himself  away  with  an  effort  whicli 
it  required  the  exertion  of  all  his  fortitude  to  sustain. 

After  having  passed  the  cleft,  which  enclosed  the  valley, 
he  again  turned  back  to  gaze  once  more  on  the  spot  which 
contained  all  his  treasure. 

Adelaide,  after  his  departure,  had  no  consolation  but 
in  the  sad  yet  dear  indulgence  of  tender  recollections;  in 
shedding  tears  over  the  paths  they  had  trod,  over  the  books 
they  had  read  together. 

Alas  !  this  unfortunate  young  lady  had  far  other  pangs 
to  suffer  than  the  tender  repinings  of  absence  from  a  be- 

loved object! 

2C<2 
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Two  proscribed  victims  of  the  tyranny  of  Maignet,  who 
were  friends  to  Mons.  de  M  ,  and  knew  of  the  place  of 
his  retreat^  sought  for  an  asylum  in  his  dwelling. 

Mons.  de  M   received  his  fugitive  friends  with  af- 
fectionate kindness.  But  a  few  days  after  their  arrival 

their  retreat  was  discovered  by  the  emissaries  of  Maignet ; 
the  narrow  part  of  the  valley  was  guarded  by  soldiers  ; 
the  house  was  encompassed  by  a  military  force;  and  Mons. 
de  M  was  summoned  to  depart  with  the  conspirators 
whom  he  had  dared  to  harbour,  in  order  to  appear  with 
them  before  the  popular  commission  at  Orange. 

This  last  stroke  his  unhappy  niece  had  no  power  to  sus- 
tain. All  the  wounds  of  her  soul  were  suddenly  and  rudely 

torn  open;  and  altogether  overwhelmed  by  this  unexpect- 
ed, this  terrible  calamity,  which  filled  up  the  measure  of 

her  afflictions,  her  reason  entirely  forsook  her. 

With  frantic  agon}^  she  knelt  at  the  feet  of  him  who 
commanded  the  troop ;  she  implored,  she  wept,  she  shriek- 

ed ;  then  started  up  and  hung  upon  her  uncle's  neck, 
pressing  him  wildly  in  her  arms. 

Some  of  the  soldiers  brutishly  proposed  conducting  her 
also  to  the  tribunal;  but  the  leader  of  the  band,  whether 
touched  by  her  distress,  or  fearful  that  her  despair  would 
be  troublesome  on  the  way,  persuaded  them  to  leave  her 
behind. 

She  was  dragged  from  her  uncle,  and  locked  in  a  cham- 
ber, from  whence  her  shrieks  were  heard  by  the  unfortu- 
nate old  man  till  he  had  passed  the  narrow  cleft  of  the 

valley,  which  he  was  destined  to  behold  no  more. 
His  sufferings  were  keen,  but  they  were  not  of  long 

duration.  The  day  of  his  arrival  at  Orange,  he  was  con- 
ducted before  the  popular  commission,  together  with  his 

friends,  and  from  thence  immediately  led  to  execution. 
In  the  mean  time,  Mademoiselle  de  M— released  by 
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Marianne  from  the  apartment  where  she  had  been  con- 
fined b}^  the  merciless  guards,  wandered  from  morning  till 

evening  amidst  the  wildest  recesses  of  the  valley,  and  along 
the  most  rugged  paths  she  could  find. 

She  was  constantly  followed  in  her  ramblings  by  her 
faithful  servant,  who  never  lost  sight  of  her  a  single  mo- 

ment, and  who  retains  in  her  memory  many  a  mournful 
complaint  of  her  disordered  mind,  many  a  wild  expression 
of  despair. 

She  often  retired  to  a  small  nook  near  the  torrent,  where 
her  uncle  had  placed  a  seat,  and  where  he  usually  passed 
Some  hours  of  the  day. 

Sometimes  she  seated  herself  on  the  bench ;  then  start- 
ing up,  and  throwing  herself  on  her  knees  before  the  spot 

where  her  uncle  used  to  sit,  bathed  it  with  floods  of  tears. 

"  Dear  old  man,"  she  would  cry,  "  your  aged  head  1  Poor 
Charles  ! — It  is  well  he's  gone. — I  see  the  guillotine  behind 
those  trees; — now  they  drag  up  the  weak  old  man  ! — they 

tie  him  to  the  plank  I — oh,  heavens  !'* 
The  acute  affliction  with  which  young  De  M  heard 

of  the  murder  of  his  father,  was  still  aggravated  by  the 
tidings  he  received  from  Marianne  of  the  situation  of  his 
beloved  Adelaide.  Her  image  was  for  ever  present  to 
his  mind;  and,  unable  to  support  the  bitterness  of  those 
pangs  which  her  idea  excited,  he  again  found  means  to 
obtain  leave  of  absence  for  a  few  weeks,  and  hastened  to 
the  valley. 
He  found  the  habitation  deserted — all  was  dark  and 

silent :  he  flew  through  the  apartments  calling  upon  the 
name  of  Adelaide,  but  no  voice  answered  his  call. 

He  left  the  house,  and  walked  with  eager  steps  along 
the  valley.  As  he  passed  a  cavern  of  the  rocks,  he  heard 
the  moans  of  Adelaide.  He  rushed  into  the  cavern.  She 

was  seated  upon  its  flinty  floor,  and  Marianne  was  sitting 
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near.  Adelaide  cast  up  her  eyes  as  he  entered,  and  looked" 
at  him  earnestly—he  knelt  by  her  side,  and  pressed  her 
hand  to  his  bosom — "  If  you  are  Charles,"  says  she,  "  you 
are  come  too  late — it  is  all  over! — Poor  old  man!"  Then 
hastily  rising  from  the  ground,  and  clasping  her  hands 

together,  she  cried,  *'  Don't  you  see  his  blood  on  my 
clothes  ? — I  begged  very  hard  for  him — I  told  them  I  had 
no  father  or  mother,  but  him.  If  you  are  really  Charles, 
fly,  fly ! — they  are  on  the  way — I  see  them  on  the  rock  ! — > 

there,  there  !'* 
Such  were  the  ravings  of  the  disordered  imagination  of 

this  unfortunate  young  lady,  and  which  were  sometimes 
interrupted  by  long  intervals  of  silence,  and  sometimes  by 
an  agony  of  tears.  Her  lover  watched  over  her  with  the 
most  tender  and  unwearied  assiduity;  but  his  cares  were 
ineffectual.  The  life  of  Adelaide  was  near  its  close.  The 
convulsive  pangs  of  her  mind  had  reduced  her  frame  to  a 
state  of  incurable  weakness  and  decay. 

A  short  time  before  she  expired,  she  recovered  her  rea- 
son, and  employed  her  last  remains  of  strength  in  the  at- 

tempt to  console  her  wretched  lover.    She  spoke  to  him  of 
a  happier  world,  where  they  should  meet  again,  and 

where  tyrants  would  oppress  no  more."  She  grasped  his 
hand — she  fixed  her  eyes  on  his — and  died. 

Young  De  M  passed  the  night  at  the  grave  of  A  de- 
laide. Marianne  followed  him  thither,  and  humbly  en- 
treated him  to  return  to  the  house.  He  pointed  to  the 

new-laid  earth,  and  waved  his  hand,  as  if  he  wised  her  to 
depart,  and  leave  his  meditations  uninterrupted. 

The  next  morning,  at  break  of  day,  he  entered  the  house, 
and  called  for  Marianne.  He  thanked  her  for  her  care  of 
Adelaide,  and  presented  her  with  a  purse  of  money ;  while 
he  was  speaking,  his  emotion  choaked  his  voice,  and  for  th« 
first  time  his  oppressed  heart  found  the  relief  of  tears. 
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When  lie  bad  recovered  himself,  he  bade  Marianne  fare- 
well, and  hastened  out  of  the  bouse,  muttering  something 

in  a  low  tone.  He  told  Marianne,  that  he  was  going  to  join 
his  regiment, — but  has  never  been  heard  of  since» 

Far  in  the  windings  of  a  vale, 
Fast  by  a  sheltering  wood. 

The  safe  retreat  of  health  and  peace, 
A  humble  cottage  stood. 

There  beauteous  Emma  flourished  fair- 
Beneath  a  mother's  eye. 

Whose  only  wish  on  earth  was  now 
To  see  her  blest,  and  die. 

The  softest  blush  that  Nature  spreatls_> 
Gave  colour  to  her  cheek  ; 

'Such  orient  colour  smiles  through  Heav'iS 
When  May's  sweet  mornings  break. 

Nor  let  the  pride  of  great  ones  scora 
The  charmer  of  the  plains  ; 

That  sun  which  bids  their  diamond  blazCj 
To  deck  our  lily  deigns. 

Long  had  she  fir'd  each  youth  with  love, 
Each  maiden  with  despair ; 

And  though  by  all  a  wonder  own'd. Yet  knew  not  she  was  fair, 

'Till  Edwin  came,  the  pride  of  swains^ 
A  soul  that  knew  no  art. 

And  from  whose  eyes  serenely  mild, 
Shone  forth  the  feeling  heart. 

A  mutual  flame  was  quickly  caughfr^ 
Was  quickly  too  reveal'd ; 

Nor  neither  bosom  lodg'd  a  wish 
Which  virtue  keeps  eonceard- 
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What  liappy  hours  of  heart-felt  bliss 
■  Did  love  on  both  bestow  I 
But  bliss  too  mighty  long  to  last^, 

Where  fortune  proves  a  foe. 

The  father  was  a  sordid  man, 
Who  love  nor  pity  knevir, 

Was  all  unfeeling  as  the  rock 
From  whence  his  riches  grew. 

Long^iadhe  seen  their  mutual  flan>Cj> 
And  seen  it  long  uumov'd  ; 

Then  with  a  father's  frown  at  last. 
He  sternly  disapprov'd. 

In  Edwin's  gentle  heart  a  war 
Of  differing  passions  strove  j 

His  heart,  which  durst  not  disobey, 
Yet  could  not  cease  to  love, 

Deny'd  her  sight,  he  oft  behind 
The  spreading  h.authurn  crept, 

To  snatch  a  glance,  to  mark  the  spot 
Where  Emma  walk'd  and  wept. 

Oft  too  in  Stanemore's  wintry  waste. 
Beneath  the  moonlight  shade. 

In  sighs  to  pour  his  soften'd  soul. 
The  midnight  mourner  stray'd. 

His  cheeks,  where  love  with  beauty  ̂ low 
A  deadly  pale  o'ercast ; 

So  fades  the  fresh  rose  in  its  prime, 
Before  the  northern  blast. 

The  parents  now,with  late  remorse, 
Hung  o'er  his  dying  bed. 

And  wearied  Heav'n  with  fruitless  ]^r:iy'3; 
And  fruitless  sorrows  shed. 
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**  'Tis  past,"  he  cried,  *'  but  if  your  souls 
*'  Sweet  mercy  yet  can  move, 
Let  these  dim  eyes  once  more  behold 
*'  What  they  must  ever  love." 

She  came  ;  his  cold  hand  softly  touch'd. 
And  bath'd  with  many  a  tear  ; 

First  falHng  o'er  the  primrose  pale 
So  morning  dews  appear. 

Now  homeward  as  she  hopeless  went. 
The  church-yard  path  alonjj, 

The  blast  blew  cold,  the  dark  owl  scream'd 
Her  lover's  fun'ral  song„ 

Amid  the  falling  gloom  of  nighty 
Her  startling  fancy  found 

In  ev'ry  bush,  his  hovering  shade^ 
His  groan  in  every  sound. 

Alone,  appall'd,  thus  had  she  pass'd 
The  visionary  vale, 

When  lo  !  the  death-hell  smote  her  earj, 
Sad  sounding  in  the  gale. 

Just  then  she  reach'd,  with  trembling  stepSj 
Her  aged  mother's  door ! 

**  He's  gone,"  she  cried,  "  and  1  shall  see 
**  That  angel  face  no  more  ! 

*^  I  feel,  I  feel  this  breaking  heart 
**  Beat  high  against  my  side 

From  her  white  arm  down  sunk  her  head^ 
She  shiver'd,  sigh'dj  and  died. 

A  certain  English  clergyman,  eminent  for  his  accom» 
plishments,  who  had  spent  many  years  in  traveling  with 
a  young  nobleman,  took  up,  at  length,  his  residence  in 
the  neighbourhood  of  a  great  town,  at  the  seat  of  his  young 

pupil.    He  then  entertained  the  firm  persuasion^  "  that 
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frue  felicity  and  virtue  consist  in  uniformly  subjecting  ail 

the  passions  to  the  dictates  of  the  understanding.'*  His 
ardour  for  knowledge,  and  the  constant  succession  of  new 
objects,  which  naturally  resulted  from  his  ambulatory 
mode  of  existence,  had  hitherto  rendered  it  no  very  dif- 

ficult matter  to  realize  this  truth.  But  the  moment  he 
was  settled,  his  mind  began  to  vary  with  the  scene.  Where 
so  many  objects  solicited  his  attention  at  the  same  time, 
some  were  unavoidably  preferred.  A  fine  garden,  delight- 

ful arbours,  a  beautiful  sheet  of  water,  streams,  cascades, 
grottos,  wildernesses,  large  fields,  delicious  woods,  and  ex- 

tensive plains,  engrossed  at  first  his  whole  attention.  The 
united  charms  of  such  rural  and  enchanting  scenes  were 
his  evening  and  morning  amusement.  Wherever  he  went 
on  business  or  pleasure,  he  still  felt  a  secret  impulse  re- 

calling his  affections  to  the  spot,  where  all  his  happiness 
naturally  centered.  Even  here,  however,  like  the  first  man 
in  the  bosom  of  paradise,  he  was  soon  far  from  being  com- 

pletely blessed.  No  longer  absorbed  in  other  pursuits,  he 
sighed  insensibly  for  a  companion  to  share  his  enjoyments,. 
Now,  if  a  spotless  maiden  should  appear ;  all  innocence, 
and  all  soul ;  all  love,  and  of  love  all  worthy ;  if  in  her 
large  arched  forehead  all  the  capacity  of  immeasurable 
intelligence,  which  wisdom  can  communicate  be  visible ; 
if  her  compressed,  but  not  frowning  eye-brows  speak  an 
unexplored  mine  of  understanding,  or  her  dimpled  cheek 
sympathetic  goodness  of  heart,  which  flows  through  the 
clear  teeth,  over  her  pure  and  efficient  lips ;  if  she  breathe 
humility  and  complacency;  if  dignified  wisdom  be  in  each 
tone  of  her  voice ;  if  her  eyes,  neither  too  open  nor  too 
close,  often  gently  turned,  speak  the  soul,  that  seeks  a 
sisterly  embrace ;  if  she  be  superior  to  the  powers  of  de- 

scription ;  if  all  the  glories  of  her  angelic  form  be  imbibed 
'  like  the  mild  and  golden  rays  of  an  autumnal  evening  sua; 
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what  do  you  think  would  become  of  our  philosopher,  and 
of  his  sublime  theory  ? 

Near  this  retireaient,  there  chanced  to  reside  a  lady  of 
most  exquisite  beauty  ;  but,  alas!  she  had  not  that  sanc- 

tity of  innocence,  that  divinity  of  maiden  purity  before  de- 
scribed, but  wiles  aflecting  every  look  of  modesty.  She 

possessed  the  wretched  pride  of  silence,  a  measured  affec- 
tation of  speech,  eyes  arrogantly  overlooking  misery  and 

poverty,  an  authoritative  nose,  and  lips  blue  with  envy, 
or  half  bitten  through  from  artifice  or  malice.  The  elegance 
of  her  person  soon,  however,  attracted  the  attention  of  the 
philosopher,  and  fancying  the  mind  must  correspond, 
through  the  medium  of  a  friend  he  obtained  an  interview. 
This  lady,  who  was  so  well  able  to  put  on  the  mask,  listen- 

ed with  attention  to  his  discourse,  and  seemed  eager  to 
cultiv^ite  his  acquaintance.  Not  insensible  of  the  conquest 
she  had  made,  she  diverted  her  female  friends  with  the 
tender  sensibility  of  the  poor  fool,  her  lover,  as  she  used 
to  style  him.  This  coquetry  being  managed  with  address, 
was  nicely  calculated  to  operate  on  an  easy  and  unsuspect- 

ing mind. 
Imagine  now  the  sensibility  of  the  philosopher,  who  had 

singled  out  the  fair  by  the  kindest  partiality,  when  assured 
she  had  all  along  regarded  him  with  a  similar  emotion. 
His  happiness  became  inseparable  from  hers.  He  soon, 
however,  experienced  all  those  teasing  perplexities  which 
the  artifice  of  a  cunning  woman  was  able  to  contrive. 
The  triumph  of  conquest  w^as  her  only  aim.  So  capricious 
and  evanescent  appeared  the  attachment  of  an  inconside- 

rate and  giddy  mind.  The  impression  on  such,  like  those 
made  on  a  stream  by  the  gentlest  breeze,  exist  but  for  a 
moment :  far  otherwise  the  attachment  of  the  feeling,  the 
susceptible,  and  the  pensive.  How  infinitely  more  durable 
the  tender  sensibilities  he  indulged !    He  possessed^  how« 
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ever,  too  much  good  sense  not  to  see  through  her  duplicity; 
and  to  discover  that  she  was  trifling  with  the  sensibilities 
of  a  heart,  which  thousands  would  have  soothed  and  che- 

rished with  joy ;  yet  to  tear  from  his  bosom  all  at  once  its 
dearest  object  on  earth,  occasioned  tlie  most  serious  and 
inexpressible  concern.  The  struggle  was  indispensable, 
and  competent  to  all  his  philosophy.  It  was  reason  as- 

serting her  supremacy  over  passion,  and  heaven  striving 
for  the  mastery  over  nian.  At  this  interval,  the  lady  re- 

moved the  mask,  and  married  a  wild  fortune-hunter,  who 
soon  brought  her  into  contempt  and  wretchedness. 

Happy  would  it  have  been  for  our  philosopher,  could  his 
wounded  mind  have  been  restored  to  its  former  health  and 
tranquillity.  But  his  heart  was  gone,  and  with  it  all  relish 
for  life.  It  was  not  henceforward  in  the  power  of  medi- 

cine, variety,  or  expedient,  to  afford  him  the  least  interval 
of  serenity.  His  nights  and  his  days  were  alike  dreary  and 
joyless.  The  scenes,  which  had  been  the  witnesses  of  his 
happier  hours,  now  became  the  constant  and  solitary  com- 

panions of  his  wretchedness.  At  last,  overwhelmed  with 
thought,  the  brain  sunk  lethargic,  and  the  philosopher  was 
converted  into  the  happier  ideot,  until  death  soon,  fortu- 

nately, closed  the  melancholy  and  degrading  scene. 

Savage,  that  unfortunate  genius,  born,  as  he  says. 

Of  a  mother,  and  yet  no  mother  ! 

who,  after  he  had  been  allowed  <£200  per  annum  hy  Lord 
Tyrconnel,  which  was  taken  unjustly  from  him  ;  after  he 
was  pensioned  by  the  Queen,  on  whom  he  had  written 
verses,  and  the  pension  ceased  at  her  demise  ;  after  having 
tired  his  friends,  who  feared  to  acknowledge  him,  on  ac- 

count of  his  shabby  dress,  so  expressive  of  his  circum- 
stances, h^ing  at  length  arrested  and  thrown  into  New« 
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gate,  for  the  small  sum  of  eight  guineas,  he  bore  this  last 
misfortune  with  uncommon  fortitude.  Six  months  elapsed 
in  prison,  when  he  received  a  letter  from  Mr.  Pope,  on 

whose  kindness  he  had  the  greatest'  confidence,  and  to 
whom  he  applied,  charging  him  with  ingratitude,  drawn 
up  in  such  terms  as  resentment  dictated.  Mr.  Savage 
returned  an  answer,  proving  his  innocence  from  the  charge. 
The  accusation,  however,  strongly  affected  his  mind  :  he 
became  immediately  vielancholi/,  and  in  a  few  days  after- 

wards was  seized  with  pains  in  his  back  and  loins,  which 
not  being  violent,  he  was  not  suspected  to  be  in  danger; 
but  daily  growing  more  languid  and  dejected,  on  the  20th 
of  July  a  fever  seized  upon  his  spirits.  The  last  time  the 
keeper  saw  him  was  on  July  the  31st,  when  Savage,  seeing 
him  at  his  bed-side,  said,  with  uncommon  earnestness,— 
"  I  have  something  to  say  to  you,  Sir  but  after  a  pause, 
moved  his  hand  in  a  melancholy  manner,  and  finding 
himself  unable  to  recollect  what  he  was  going  to  commu- 

nicate, added,  "  It  is  over.'*  The  keeper  soon  after  left 
him  ;  and  the  next  morning  he  was  found  dead, 

Churchill  is  said  to  have  killed  Hogarth  by  the  stroke 
of  his  pen.  The  painter  made  a  caricature  of  Churchill, 
and  he  in  return  wrote  a  satire  on  Hogarth.  He  thug 
describes  him  :-- 

Pale  quiv'ring  lips,  lank  cheeks,  and  fault'ring  tongue, 
The  spirits  out  of  tune,  the  nerves  unstrunjj. 
Thy  body  shrivelled  up,  thy  dim  eyes  sunk 
Within  their  sockets  deep,  thy  weak  hams  shrunk. 
The  body's  weight  unable  to  sustain. 
The  stream  of  life  scarce  trembling  through  the  vein. 
More  than  half-kill' d  by  honest  truths,  which  fell 
Through  thy  own  fault,  from  men  who  wish'd  thee  well ;  ' 
Canst  thou,  e'en  thus,  thy  thoughts  to  vengaance  give, 
And,  dead  to  all  things  else,  to  malice  live  ? 
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Hence,  dotafd,  to  thy  closet,  shut  tliec  itij 
By  deep  repentance  Avash  a\yay  thy  sin, 
From  haunts  of  men  to  shanje  and  sorrow  fly, 
And,  in  the  vcrsjc  of  death,  learn  how  to  die. 
Vain  exhortation  !  Wash  the  iEthiop  white, 
Discharge  the  leopard's  spots,  turn  day  to  night, 
Controul  the  course  of  nature,  &c.  
Thou  wretched  being-,  whom,  on  Reason's  plan, 
So  chanj^'d,  so  lost,  I  cannot  call  a  man, 
Wh^it  could  persuade  thee,  at  this  time  of  life, 
To  launch  afresh  into  the  sea  of  strife  ? 
Better  for  thee,  scarce  crawlin"*  on  the  earth. 
Almost  as  much  a  child  as  at  thy  birth. 
To  have  resign'd  in  peace  thy  parting  breath, And  sunk  unnoticed  in  the  arms  of  death. 
Now,  by  my  soul,  it  makes  me  bluslrto  know 
My  spirits  could  descend  to  such  a  foe. 

&c.  &c.  * 

Hogarth  did  not  long  survive  this  sa^re. 

,  A  widow  lad}^  who  lost  an  affectionate  husband,  an 
officer,  was  left  in  narrow  circumstances,  witli  a  boy  and 
girl,  two  beautiful  and  lively  children,  the  one  five  and 
the  other  seven  years  of  age  ;  as  her  circumstances  allow- 

ed her  to  keep  but  one  maid-servant,  the  two  children 
were  the  sole  attention,  employment,  and  consolation  of 
her  life ;  she  fed  them,  dressed  them,  slept  with  them, 
and  taught  them  herself.  They  were  both  snatched  from 
her  by  a  putrid  sore  throat  in  one  week  ;  so  that  the  poor 
woman  lost,  at  once,  all  that  employed  her,  as  well  as  all 
that  was  dear  to  her.  For  the  first  three  or  four  days  after 
their  death,  when  any  friend  visited  her,  she  sat  upright, 
with  her  eyes  wide  open,  without  shedding  tears,  and  with- 

out utterance.  Afterwards  she  began  to  weep  much,  and 
soon  incessantly  talked  of  nothing  but  of  her  dear  children. 
Bereaved  of  all  that  made  existence  pleasant,  a  heavy 
gloom  settled  upon  her  mind,  and  her  body  became  in 
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consequence  daily  more  emaciated  and  weak.  These,  in- 
deed, are  evils  too  terrible  for  the  weakness  of  humanity  to 

bear^  and  which  admit  of  no  remedy  but  the  grave  I 

Outrageous  did  the  loud  winds  blow 
Across  the  sounding;  main  j 

The  vessel,  tossing  to  and  fro. 
Could  scarce  the  storm  sustain. 

Matilda  to  her  fearful  breast 
Held  close  her  infant  dear  t 

His  presence  all  her  fears  increases  - 
And  wak'd  the  tender  tear. 

Now  nearer  to  the  grateful  shore 
The  maving  vessel  drew  : 

The  daring  waves  now  ceas'd  to  roar^ 
Now  shout  th'  exulting  crew. 

,  Matilda,  with  a  mother's  Joy, 
Gave  thanks  to  Heaven's  pow'r 

How  fervent  she  embrac'd  her  boy  I 
How  blest  the  saving  hour  I 

Oh !  much  deceiv'd  and  hapless  fair. 
Though  ceas'd  the  waves  to  roar. 

Thou,  from  that  fatal  moment,  ne'er 
Can'st  taste  of  pleasure  more. 

Por,  stepping  forth  from  off  the  deck. 
To  reach  the  welcome  ground, 

The  babe,  unclasping  from  her  neckj 
Plung'd  in  the  gulph  profound. 

Amazement  chain'd !  her  haggard  eye 
Gave  not  a  tear  to  flow^ 

Her  bosom  heav'd  no  conscious  sigh. 
She  stood  a  sculptur'd  woe. 
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To  snatch  the  child  from  instant  deatfi<, 
Some  brav'd  the  threat'ning  main, 

And  to  recall  his  fleeting  breath 
Try'd  ev'ry  art  in  vain. 

But  when  the  corse  first  met  her  view, 
Streteh'd  on  the  pebbly  strand, 

Rous'd  from  her  ecstasy  she  flew, 
And  pierc'd  th'  opposing  band. 

With  tresses  discompos'd  and  rude. 
Fell  prostrate  on  the  ground  j 

To  th'  infant's  lips  her  lips  she  glew'd^ 
And  sorrow  burst  its  bound. 

Now  throwing  round  a  troubled  glance^ 
With  madness'  ray  inflam'd. 

And,  breaking  from  her  silent  trance. 
She  wildly  thus  exclaim' d  : 

«  Oh  1  Oh  I  his  little  life  is  fled, 
His  heaveless  breast  is  cold ; 

"  What  tears  will  not  the  mother  shed, 
*'  When  thy  sad  tale  is  told ! 

Ah  me  !  that  cheek  of  livid  hue — 
"  That  brow— that  auburn  hair— - 

**  Those  lips  where  late  the  roses  blew, 
*'  All,  all  my  son  declare/* 

She  added  not—but  sunk  oppress'd-— 
Death  on  her  eye-lids  stole, 

While  from  her  grief-distracted  breast 
She  sigh'd  her  tortur'd  soul. 
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SECTION  LIIL 

Law  IIL 

j.  defective  excitement  of  the  mind  accumu- 
LATES NERVOUS  ENERGY,  WHILE  IT  AT  THE  SAME 

TIME     WEAKENS    THE  NERVES. 

Havmg  treated  of  direct  nervous  stimuli,  and  their  effect 
In  strengthening  the  powers  of  the  understanding,  when  in 
due  quantity,  and  their  baneful  effect  when  in  excess,  and 
having  shewn  that  the  nervous  system  was,  in  this  respect, 
obedient  to  nearly  the  same  laws  as  the  fibrous,  we  are  ar- 

rived now  at  that  part  of  our  subject  which  treats  of  indi- 
rect nervous  stimuli,  which  like  other  indirect  stimuli, 

accumulates  nervous  energy. 
That  the  nervous  power  is  accumulated  by  defect  of  sen- 

sorial action,  we  have  the  most  striking  example  in  vision, 
ft  is,  indeed,  surprising  how  far  the  eye  can  accommodate 
itself  to  darkness,  and  make  the  best  of  a  gloomy  situation. 
When  first  taken  from  light  and  brought  into  a  dark  room, 
all  things  disappear;  but  after  a  few  minutes  the  pupil 
dilates,  and  the  optic  nerve  having  accumulated  sufficient 
sensorial  power  many  objects  may  be  discerned. 

Xenophon,  in  his  account  of  tlie  retreat  of  the  ten 
thousand,  mentions  that  the  Persians  and  Greeks  had  always 
lights  in  their  camps:  but  as  they  traversed  Thrace,  the 
king  Seuthes  had  lights  around  his  camp,  which  kept  him 
concealed,  and  enabled  him  to  perceive  any  person  who 
should  have  the  boldness  to  reconnoitre  his  camp,  whereas 
the  Persians  and  Greeks  could  only  discover  the  spy  in  the 
camp  itself.— The  reason  of  this  is  explained  by  the  prin- 

ciple above. 
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There  was  a  gentleman  of  great  courage  and  understand- 
ing, who  was  a  major  under  King  Charles  L  This  un- 

fortunate man,  sharing  in  his  master's  misfortunes,  and 
being  forced  abroad,  ventured,  at  Madrid,  to  do  his  king  a 
signal  service  ;  but,  unluckily,  failed  in  the  attempt.  In  con- 

sequence of  this,  he  was  instantly  ordered  to  a  dark  and 
dismal  dungeon,  into  which  the  light  never  entered,  an(f 
into  which  there  was  no  opening  but  by  a  hole  at  the  top, 
down  which  the  keeper  put  his  provisions,  and  presently 
closed  it  again  on  the  other  side.  In  this  manner  the  un- 

fortunate loyalist  continued  for  some  weeks,  distressed  and 
disconsolate  ;  but,  at  last,  began  to  think  he  saw  some  little 
glimmering  of  light.  This  internal  dawn  seemed  to  increase 
from  time  to  time,  so  that  he  could  not  only  discover  the 
parts  of  his  bed,  and  such  other  large  objects,  but,  at  length, 
he  even  began  to  perceive  the  mice  that  frequented  his  cell, 
and  saw  them  as  they  ran  about  the  floor,  eating  the  crumbs 
that  happened  to  fall.  He  formed  here  an  acquaintance 
with  a  spider,  whose  motions  he  observed,  which  was  his  • 
chief  amusement.  After  some  months  in  this  confinement 

he  was  set  at  liberty  ;  but  such  was  the  effect  of  the  dark- 
ness, and  so  great  the  accumulated  irritability  of  the  optic 

nerve,  that  he  was  obliged  to  remain  shut  up  for  some  time 
after,  and  accustom  himself  by  degrees  to  the  light. 

SECTION  LIV. 

GRIEF. 

Othello  sets  sail  with  Desdemona  for  Cyprus,  when  a 
violent  storm  arises.  They  however  arrive  safe.  Enter 
Othello. 

0th.    Oh,  my  fair  >varrior  ! 
Des.    My  dear  Othello. 
0th.    It  gives  me  wonder,  great  as  my  content^ 

To  see  you  here  before  me.    O  my  soul's  joy  I 
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If  (after  every  tempest  comes  such  calms^ 
May  the  winds  blow  till  they  have  weakened  death  ; 
And  let  the  labouring  bark  climb  hills  of  seas 
Olympus  high  ;  and  duck  again  as  low 
As  helFs  from  heav'n  ;  if  I  were  rvow  to  die^ 
'Twere  now  to  be  most  happy  /  for  I  fear 
My  soul  hath  her  content  so  absolute^ 
That  not  another  comfort  like  to  this 
Succeeds  in  unknown  fate. 

Livy  relates,  that  two  women,  who  supposed  their  sons 
dead,  upon  seeing  them  return  unhurt,  after  the  battle  of 
Thracymene,  died  from  excess  of  emotion.  One,  says  he^ 
at  the  very  gate,  being  surprised  at  the  sudden  arrival  of 
her  son,  expired  in  his  arms  ;  the  other,  to  whom  the 
death  of  her  son  had  been  falsely  announced,  sorrowing 
at  the  step  of  her  bouse,  died  upon  seeing  her  son  return 
alive. 

SECTION  LV. 

SURPRISE. 

Ira;  amuntiumr  amoris  integratio  est. 

Angelina-     "  Turn,  gentle  Hermit  of  the  dale, 
"  And  guide  my  lonely  way 

^'  To  where  yon  taper  cheers  the  vale 
With  hospitable  ray. 

For  here  forlorn  and  lost  I  treadj 
**  With  fainting  steps  and  slow  j 
Where  wilds,  immeasurably  spread^ 

Seem  length'iiing  as  I  go„" 

The  Hermit,        Forbear,  my  son,"  the  Hermit  crieSj 
"  To  tempt  the  dangerous  gloom  ; 

"  For  yonder  faithless  phantom  flies 
**  To  lure  thee  to  thy  doom. 

^  / 
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HeriKto  the  houseless  child  of  want" 
My  door  is  open  still ; 

And  though  my  portion  is  but  scant, 
I  give  it  with  good  will. 

**  Then  turn  to-night,  and  freely  share 
*'  Whate'er  ray  cell  bestows  ; 

"  My  rushy  couch  and  frugal  fare,, 
*'  My  blessing  and  repose, 

"  No  flocks,  that  range  the  valley  free^ 
**  To  slaughter  I  condemn  : 

"  Taught  by  that  Power  that  pities  me, 
"  I  learn  to  pity  them  : 

**  But  from  the  mountain's  grassy  sidti 
**  A  guiltless  feast  I  bring  ; 

**  A  scrip  with  herbs  and  fruits  supply 'd, 
**  And  water  from  the  spring. 

*'  Then,  pilgrim,  turn,  thy  cares  forego  j 
*'  All  earth-born  cares  are  wrong : 

**  Man  wants  but  little  here  below, 
*'  Nor  wants  that  little  long." 

Soft  as  the  dew  from  heaven  descends, 
His  gentle  accents  fell  : 

The  modest  stranger  lowly  bends, 
And  follows  to  the  cell. 

Far  in  a  wilderness  obscure 
The  lonely  mansion  lay  ; 

A  refuge  to  the  neighb'ring  poor;, 
And  strangers  led  astray. 

No  stores  beneath  its  humble  thatch, 
Requir'd  a  master's  care  ; 

The  wicket,  op'ning  with  a  latchj 
Receiv'd  the  harmless  pair. 
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And  now,  when  busy  crowds  retire 
To  take  their  evening  rest, 

The  Hermit  trimm'd  his  little  fire, 
And  cheer'd  his  pensive  guest : 

And  spread  his  vegetable  store> 
And  gaily  prest,  and  smil'd ; 

And,  skiU'd  in  legendary  lore. 
The  lingering  hours  beguil'd. 

Around,  in  sympathetic  mirth. 
Its  tricks  the  kitten  tries  ; 

The  cricket  chirrups  in  the  hearth  j 
The  crackling  faggot  flies. 

But  nothing  could  a  charm  impart 
To  soothe  the  stranger's  woe ; 

For  grief  was  heavy  at  his  heart. 
And  tears  began  to  flow. 

His  rising  cares  the  Hermit  spy^d. 
With  answering  care  opprest : 

The  Hermit.    **  And  whence,  unhappy  youth  !"  he  cry'd,, 
The  sorrows  of  thy  breast  ? 

From  better  habitations  spurn'd, 
**  Reluctant  dost  thou  rove  : 

**  Or  grieve  for  friendship  unreturn'd. 
Or  unregarded  love  ? 

Alas  1  the  joys  that  fortune  brings,, 
Are  trifling  and  decay : 

And  those  who  prize  the  paltry  things, 
"  More  trifling  still  than  they. 

And  what  is  friendship  but  a  name> 
A  charm  that  lulls  to  sleep  ; 

A  shade  that  follows  wealth  or  fame, 
**  And  leaves  the  wretch  to  weep  I 
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And  love  is  still  an  emptier  sound, 
"  The  haughty  fair-one's  jest  : 
On  earth  unseen,  or  only  found 
"  To  warm  the  turtle's  nest. 

For  shame,  fond  youth,  thy  sorrows  hush. 
**  And  spurn  the  sex,"  he  said  : 

But  while  he  spoke,  a  rising  blush 
His  love-lo7'n  guest  betray' d. 

Angelina.       And,  ah,  forgive  a  stranger  rude, 
A  wretch  forlorn,"  she  cry'd  ; 

"  Whose  feet  unhallow'd  thus  intrude 
"  Where  heaven  and  you  reside. 

But  liet  a  maid  thy  pity  share, 
"  Whom  love  has  taught  to  stray  ; 

"  Who  seeks  for  rest,  but  finds  despair 
**  Companion  of  her  way. 

**  My  father  liv'd  beside  the  Tyne, 
*'  A  wealthy  lord  was  he  ; 

"  And  all  his  wealth  was  mark'd  as  mine* 
He  had  but  only  me. 

To  win  me  from  his  tender  arms, 
**  Unnumber'd  suitors  came,; 

"  Who  pi'ais'd  me  for  imputed  charms, 
**  And  felt  or  feign'd  a  flame. 

Each  hour  a  mercenary  crowd 
**  With  richest  proffers  strove  : 
Among  the  rest  young  Edwin  bow'd, 
**  But  never  talk'd  of  love. 

**  In  humble,  simplest  habit  clad. 
No  wealth  or  power  had  he  ; 

"*  An  honest  heart  was  all  he  had, 
**  But  that  was  all  to  me. 
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The  blossom  opening  to  the  day, 
"  The  dews  of  heaven  refin'd, 

**  Could  nought  of  purity  display^ 
"  To  emulate  his  mind. 

"  The  dew,  the  blossoms  of  the  tree, 
"  With  charms  inconstant  shine  ; 
Their  charms  were  his,  but,  woe  to  me, 
"  Their  constancy  was  mine. 

"  For  still  I  try'd  each  fickle  art, 
Importunate  and  vain  ; 

"  And  while  his  passion  touch'd  my  heart, 
I  triumph'd  in  his  pain. 

"  Till,  quite  dejected  with  my  scorn. 
He  left  me  to  my  pride ; 

And  sought  a  solitude  forlorn 
**  In  secret,  where  he  dy'd. 

But  mine  the  sorrow,  mine  the  faulty 
"  And  well  my  life  shall  pay  ; 
I'll  seek  the  solitude  he  sought, 
"And  stretch  me  where  he  lay. 

And  there  forlorn,  despairing  hid, 
*'  I'll  lay  me  down  and  die  : 
'Twas  so  for  me  that  Edwin  did. 

And  so  for  him  will  I." 

.  ,       Forbid  it  heaven !"  the  Hermit  cry'd^ 

The  wondering  fair-one  turn'd  to  chide 
'Twas  Edwin's  self  that  prest*. 

Edwin.      "  Turn,  Angelina,  ever  dear, 
My  charmer,  turn  to  see 

**  Thy  own,  thy  long-lost  Edwin  here, 
Restor'd  to  love  and  thee. 

*  The  passion  the  painter  would  endeavour  to  express  here  would  be 
ECSTASY^  or  Joy  heightened  by  the  contrary  passion^ 

And  olasp'd  her  to  his  breast ; 
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l^a,  never,  from  this  hour  to  partjr 
"  We'll  live  and  love  so  true  5 
The  si2:h  that  rends  thy  constant  hearfj^ 

Shall  break  thy  Edwin's  too." 

SECTION  LVL 

ABSENCEo 

Rociiefocault  has  very  well  remarked,  that  absence  de- 
stroys weak  passions,  but  increases  strong,  as  the  wind  ex- 

tini^uishes  a  candle,  but  blows  up  a  fire.  Long  absence  na* 
turally  weakens  the  idea,  and  diminishes  the  passion*  :  but 
where  the  affection  is  so  strong  and  lively  as  to  support 
itself,  the  uneasiness  arising  from  absence,  says  Hume,  cer- 
tainiy  increases  the  passion,  and  gives  it  new  force  and 
influence* 

*  Abseiice  may  be  too  long,  and  then,  instead  of  being  an  indirect 
stiynulus,  will  exhibit  its  sedative  effect.  Hence  people  go  abroad  to  over= 
eeme  the  passion  of  love  ;  or, 

As  wherr  some  yo^ith  of  firm  and  constant  mind, 
Who  long  in  climes  remote  had  absent  pin'd  ; 
And,  after  many  a  year  of  toil  and  care. 
Returns  impatient  to  review  the  fair. 
Whom  still  he  hopes  to  find  the  same 
Fresh  blooming  object  of  his  yotithfiil  flame  ; 
But  sees,  alas  !  that  time's  relentless  pow'r 
Has  chang'd  the  blossom  to  a  faded  flow'r  ; 
For  radiant  locks,  that  wav'd  in  ringlets  gay. 
Sees  rugged  tresses  verging  fast  to  gray  ; 
For  e^'es    hose  glance  iilumin'd  all  around. 
Dull  lifeless  lamps,  in  wat'ry  dimness  drown'd  ; 
For  cheeks',  which  glow'd  with  beauty's  rosy  pride^ 
A  wan  complexion,  and  a  shrivell'd  hide — r— 
One  tender  word  he  scarce  has  pow'r  to  say, 
But  turns  with  horror  from  the  sight  away^ 
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Let  fops  pretend  in  flames  to  melt. 
And  talk  of  pangs  they  never  felt : 
I  speak  without  disguise  or  artj, 
And  with  my  hand  bestow  my  heart* 

Let  ladies  prudishly  deny, 
Look  cold,  and  give  their  thoughts  the  lie ; 
I  own  the  passion  in  my  breast. 
And  long  to  make  my  lover  blest. 

For  this  the  sailor  on  the  mast^ 
Endures  the  cold  and  cutting  blast. 
All  dripping  wet  wears  out  the  nighty 
And  braves  the  fury  of  the  fight. 

For  this  the  virgin  pines  and  sighSy 
TVith  throbbing  heart,  and  streaming  eyeSy 
Till  sweet  reverse  of  joy  she  proves, 
And  clasps  the  faithful  lad  she  loves. 

SECTION  LVIL 

PRETENDED  ANGER. 

Poor  artless  maid  I  to  stain  thy  spotless  name, 
Expence  and  art,  and  toil,  united  strove  ; 
To  lure  a  breast  that  felt  the  purest  flame. 
Sustained  by  virtue,  butbetray'd  by  love. 

School'd  irt  the  science  of  love's  mazy  wiles. 
He  cloth'd  each  feature  with  affected  seorn; 
He  spoke  oi  jealous  doubts,  and  fchle  smiles. 
And,  feigning,  left  her  anxious  and  forlorn. 

Then,  while  the  fancy'd  rage  alarm'd  her  care. 
Warm  to  deny,  and  zealous  to  disprove  ; 
He  bade  his  words  the  wonted  softness  wear^ 
And  seiz'd  the  minute  of  retu-rning  love. 

Tlvomus. 

Sally. 

Thomas. 
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Six  envious  moons  matur'd  her  growing  shame  ; 
As  yet  to  flaunt  it  in  the  face  of  day ; 
When  scorn'd  of  virtue,  stigmatiz'd  by  fame. 
Low  at  his  feet  desponding  Jessy  lay. 

**  Henry,"  she  said,  "  by  thy  dear  form  subdu'd, 
**  See  the  sad  relics  of  a  nymph  undone  I 
**  I  find,  I  find  this  rising  sob  renew'd, 
"  I  sigh  in  shades,  and  sicken  at  the  sun, 

*'  Amid  the  dreary  gloom  of  night,  I  cry, 
**  When  will  the  morn's  once  pleasing  scenes  return 
"  Yet  what  can  morn's  returning  ray  supply. 

But  foes  that  triumph,  or  but  friends  that  mourn  ? 

**  Alas  !  no  more  that  joyous  morn  appears 
**  That  led  the  tranquil  hours  of  spotless  fame  I 
**  For  I  have  steep'd  a  father's  couch  in  tears, 
**  And  ting'd  a  mother's  glowing  cheek  with  shame, 

"  The  vocal  birds  that  raise  their  matin  strain. 
The  sportive  lambs  increase  my  pensive  moan  ; 
All  seem  to  chase  me  from  the  cheerful  plain, 

**  And  talk  of  mirth  and  innocence  alone. 

"  If  thro'  the  garden's  flow'ry  tribes  I  stray, 
"  Where  blooms  the  Jasmin  that  could  once  allure, 
^'  Hope  not  to  find  delight  in  us,  they  say, 

For  we  are  spotless,  Jessy  ;  we  are  pure. 

Now  the  grave  old  alarm  the  gentler  young ; 
And  all  my  name's  abhorr'd  contagion  flee  ; 
Trembles  each  lip,  and  falters  every  tongue, 

*'  That  bids  the  morn  propitious  smile  on  me, 

**  Thus,  for  your  sake,  I  shun  each  human  eye  ; 
"  I  bid  the  sweets  of  blooming  youth  adieu; 
**  To  die  I  languish,  but  I  dread  to  die, 

Lest  my  sad  fate  should  nourish  pangs  for  you. 
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"  Raise  me  from  earth  ;  the  pains  of  want  remorej 
And  let  me  silent  seek  some  friendly  shore  ; 

"  There  only,  banish'd  from  the  form  I  love. 
My  weeping  virtue  shall  relapse  no  more." 

She  spoke,— -but  he  was  born  of  savage  race,, 
Nor  would  his  hands  a  niggard  boon  assign  ; 
He  left  her — -torn  from  every  earthly  friend  ; 
Oh  !  his  hard  bosom,  which  could  bear  to  leave ! 

Yes,  I  will  go,  where  circling  whirlwinds  rise, 
"  Where  threat'ning  clouds  in  sable  grandeur  lower; 
^'  Where  the  blasts  yell,  the  liquid  columns  pour, 

And  madd'ning  billows  combat  with  the  skies ; 

"  Oh  !  dreadful  solace  to  the  stormy  mind  ! 
To  me  more  pleasing  than  the  valley's  rest; 

'*  For  in  despair  alone,  the  wretched  find 
That  unction  sweet  which  lulls  the  bleeding  breast !" 

Brief  let  me  be  ;  the  fatal  storm  arose  ; 
The  billows  raged  ;  the  pilot's  art  was  vain  ; 
From  the  tall  rock,  which  circling  surges  close. 
Headlong  she  leapt^  and  ended  all  her  pain. 

SECTION  LVIIL 

RESTRAINT. 

To  the  happiness  of  our  first  years,  nothing  more  seems 
necessary  than  freedom  from  restraints  Every  man  must 
remember,  that  when  he  was  left  to  himself,  and  indulged 
in  the  disposal  of  his  own  actions,  he  was  content,  without 
the  addition  of  any  other  enjoyment  than  freedom.  Libe- 

rated from  the  shackles  of  discipline,  he  looks  abroad  into 
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the  world  with  rapture ;  he  sees  an  Elysian  region  opes 
before  him,  so  variegated  with  beauty,  and  filled  with  good, 
that  his  heart  overflows  with  delight.  But  the  clock 
strikes  ;  the  school  hour  is  come  :  what  an  alteration  !  In 
a  moment  his  eyes  lose  their  fire,  his  cheerfulness  is  at  an 
end :  farewell  to  joy  and  play.  A  severe  and  crabbed  master 
takes  him  by  the  hand,  and  saying,  gravely  and  sharply. 
Come,  sir,  forces  him  away.  The  chamber  he  is  led  into 
is  furnished  with  books,  and  the  poor  lad  suffers  himself 
to  be  dragged  thither,  casting  in  silence  an  eye  of  regret  on 
every  object  around  him,  the  orbits  swimming  in  tears  he 
dare  not  shed,  and  his  heart  swelling  with  sighs  he  dare  not 
vent.  We  will  suppose  two  of  these  scholars  broke  loose 
from  school.  They  will,  I  am  positive,  do  more  mischief 
in  a  country  village  than  all  the  boys  of  the  parish.  Shut 
up  one  of  these  young  gentlemen  with  the  son  of  a  peasant 
of  the  same  age ;  and  the  first  will  have  broken,  or  turned 
all  the  moveables  in  the  room  topsy  turvy,  before  the  latter 
has  even  stirred  from  his  chair. 

It  is  observed  by  Sir  William  Hamilton,  in  his  account  of 
an  irruption  of  Mount  Vesuvius,  that  the  boys  and  the  nuns 
seemed  to  be  the  only  persons  who  felt  happy  among  the 
sufferers  from  this  dreadful  calamity.  The  prancing  of  a 
horse,  when  first  turned  out  into  a  field,  depends  upon  the 
same  general  principle. 

SECTION  LIX. 

CAPTIVITY, 

Soon  after  the  execution  of  the  tyrant  Robespierre,  the 
committee  of  general  safety  appointed  a  jdeputation  of  its. 
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members  to  visit  the  prisons,  and  speak  the  words  of  com- 
fort to  the  prisoners.  In  the  mean  time  orders  for  liberty 

arrived  in  glad  succession ;  and  the  prisons  of  Paris  so 
lately  the  abodes  of  hopeless  misery,  now  exhibited  scenes 
which  an  angel  might  have  contemplated  with  ecstasy. 
Upon  the  fall  of  the  republican  tyrant,  the  terrible  spell 
which  bound  the  land  of  France  was  broken  ;  the  shriek- 

ing whirlwinds,  the  black  precipices,  the  bottomless  gulphs, 
suddenly  vanished.  The  generous  affections,  the  tender 
sympathies,  so  long  repressed  by  the  congealing  stupefac* 
tion  of  terror,  burst  forth  with  uncontroulable  energy  ;  and 
the  enthusiasm  of  humanity  took  place  of  the  gloomy 

terroi*  of  despair,  as  suddenly  as  when  the  winter's  ice 
dissolves  in  the  clear  sunshine,  or  that  luminary  assumes 
its  effulgence  after  an  eclipse. 

The  first  persons  released  from  the  Luxembourg  were 
Monsieur  and  Madame  Bitauby,  two  days  after  the  fall  of 
Robespierre.  When  they  were  liberated,  the  prisoners,  to 
the  amount  of  nine  hundred  persons,  formed  a  lane  to  see 
them  pass ;  they  embraced  them,  they  bathed  them  with 
tears,  they  overwhelmed  them  with  benedictions,  they 
hailed  with  transport  the  moment  which  gave  themselves 
the  earnest  of  returning  freedom  :  but  the  feelings  of  such 
moments  may  be  imagined  but  cannot  be  described.  Crowds 
of  people  were  constantly  assembled  at  the  gates  of  the 
prisons,  to  enjoy  the  luxury  of  seeing  the  prisoners  snatched 
from  their  living  tombs,  and  restored  to  freedom  :  that 

very  people,  who,  when  they  first  shook  of!'  their  yoke  of 
regal  dominion,  had  committed  every  excess,  and  after- 

wards beheld,  with  stupid  silence,  the  daily  work  of  death 
under  new  rulers,  now  melted  into  tears  over  the  sufferers, 
and  filled  the  air  with  the  loudest  acclamations  at  their 
release.    Paris  was  converted  into  a  scene  of  enthusiastic 
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transport.  The  theatres,  the  public  walks,  the  streets,  re- 
sounded with  the  songs  of  rejoicing  ;  the  people  indulged 

themselves  in  all  the  frolic  gaiety  which  belongs  especially 
to  their  character;  whilst  the  transport  of  the  prisoners 
choaked  the  voice  of  utterance. 

SECTION  LX. 

ANTITHESIS. 

From  immense  pains  Demosthenes  became — the  copi- 
ous— the  nervous — the  majestic — orator, — who  possesses 

the  powers  of  elocution  in  their  full  extent. 
This  is  the  man  whose  enchanting  and  diffusive  language 

was  so  much  admired  by  listening  nations,  that  they  tamely 
suffered  eloquence  to  rule  the  world  but  an  eloquence 
whose  course  is  rapid  and  sonorous ! — -an  eloquence 
which  every  one  gazes  at  and  admires,  and  despairs  to 
equal ! 

This  is  the  eloquence  that  bends  and  sways  the  passions! 
This  the  eloquence  that  alarms  and  soothes  them  at  her 

pleasure ! 
This  the  eloquence  that  sometimes  tears  up  all  before  it 

like  a  whirlwind  ;  and  at  other  times  steals  imperceptibly 
upon  the  senses,  and  probes  to  the  bottom  of  the  heart ! 
The  eloquence  which  ingrafts  opinions  that  are  new,  and 
eradicates  the  old,  and  such  was  the  eloquence  of  this  great 
orator  i 

Imaoine  to  yourself  Demosthenes  addressing  the 
most  illustrious  assembly  in  the  world,  upon  a  point 
whereon  the  fate  of  the  most  illustrious  of  nations  de- 

pended.   How  awful  such  a  meeting!    How  vast  the 
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subject !  Is  any  man  possessed  of  talents  adequate  to  the 
great  occasion  ?  Adequate — yes,  superior :  but  it  is  by  means 
of  Antithesis.  I  beheld  Philip,"  says  Demosthenes, "  he 
"  with  whom  was  your  contest,  resolutely,  while  in  pur- 

suit  of  empire  and  dominion,  exposing  himself  to  every 

*^  wound;  his  eye  gored,  his  neck  wrested,  his  arm,  his 
"  thigh  pierced;  whatever  part  of  his  body  fortune  should 

seize  on,  that  cheerfully  relinquishing;  provided  that,  with 
what  remained,  he  might  live  with  honour  and  renown.- 

*^  And  shall  it  be  said,  that^e,  born  in  Pella,  a  place  hereto- 
"  fore  mean  and  ignoble,  should  be  inspired  with  so  high 

an  ambition  and  thirst  for  fame,  while  you,  Atheni- 

ans!  !"  &c.  Thus  Demosthenes,  by  the  organs  of  his 
body,  attuned  to  the  exertions  of  the  mind,  through  the 
kindred  organs  of  the  hearers,  instantaneously,,  and,  as  it 
were,  with  an  electrical  spirit,  vibrates  those  energies  from 
soul  to  soul. — Notwithstanding  the  diversity  of  minds  in 
such  a  multitude,  by  the  lightning  of  eloquence,  they  are 
melted  into  one  mass— the  whole  assembly,  actuated  in  one 
and  the  same  way,  become,  as  it  were,  one  man,  and  have 
but  one  voice.— -The  universal  cry  is — Let  us  march 

against  Philip — let  us  fight  for  our  liberties — let  us  con- 

quer — or  die  I" 
Hannibal  having  assembled  together  all  his  forces,  previ- 

ous  to  the  battle  of  Ticinus,  he  brought  before  them  the 
young  prisoners,  whom  he  had  taken  among  those  barba- 

rians that  had  disturbed  his  march  across  the  Alps.  With 
a  view  to  the  design  which  he  now  put  in  practice,  he  had 
before  given  orders,  that  these  men  should  be  treated  with 
the  last  severity.  They  were  loaded  with  heavy  chains ; 
their  bodies  were  emaciated  with  hunger  ;  and  mangled  by 
blows  and  stripes.  In  this  condition,  he  now  placed  them 
in  the  midst  of  the  assembly  ;  'and  threw  before  them  some 



416 

suits  of  Gallic  armour,  such  as  their  kings  are  accustomed 
to  wear  when  they  engage  in  single  combat.  He  ordered 
some  horses  also  to  be  set  before  them  ;  and  military  habits, 
that  were  very  rich  and  splendid.  He  then  demanded  of  the 

young  men,  "  which  of  them  were  willing  to  try  their  fate 
**  in  arms  against  each  other ;  on  condition  that  the  con- 
**  queror  should  possess  those  spoils  that  were  before  their 
"  eyes,  whik  the  vanquished  would  be  released  by  death 
"  from  all  his  miseries."  The  captives,  with  one  voice, 
cried  out,  and  testified  the  utmost  eagerness  to  engage- 
Hannibal  then  commanded,  "  that  lots  should  be  cast 
among  them :  and  that  those  two,  upon  whom  the  lot 

*'  should  fall,  should  take  the  arms  that  were  before  them, 
**  and  begin  the  combat."  When  the  prisoners  heard  these 
orders,  they  extended  their  hands  towards  the  heavens ; 
and  every  one  most  fervently  implored  the  gods,  that  the 
lot  to  light  might  be  his  own.  And  no  sooner  was  their 
chance  decided,  than  those  whose  fortune  it  was  to  engage, 
appeared  filled  with  joy,  while  the  rest  were  mournful  and 
dejected.  When  th^  combat  was  also  determined,  the 
captives,  that  were  by  lot  excluded  the  trial,  pronounced 
"  him  who  iiad  lost  his  life  in  the  engagement  to  be,  in 
"  their  sight,  not  less  happy  than  the  conqueror :  since, 
by  dying  he  was  released  from  all  that  wretchedness^ 

"  which  they  were  still  doomed  to  suffer."  The  same  re- 
flections arose  also  in  the  minds  of  the  Carthaginian  sol- 

diers ;  who,  from  comparing  the  condition  of  the  dead 
with  the  ill  fate  of  those  that  were  led  back  again  to  chains 

and  torture,  declared  *'  the  former  to  be  happy,"  and  gave 
^*  their  pity"  to  the  sufferings  of  the  latter. 

When  Hannibal  perceived  that  this  contrivance  had  pro- 
duced in  the  minds  of  all  the  army  the  effect  that  was  in- 

tended from  it,  he  came^among  the  soldiers,  and  then 
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addressed  them  as  follows  :  **  I  have  offered  this  spectacle 
^'  to  your  view,  that,  when  you  have  discerned  your  own 
"  condition  in  the  fate  of  those  unhappy  captives,  you 
"  might  more  clearly  judge  what  resolutions  were  most 
"  proper  to  be  taken,  and  in  what  manner  you  might  best 
"  foim  your  conduct  in  the.  present  circumstances.  For, 
"  in  the  combat  which  you  have  seen,  and  the  prize  pro- 
"  posed  to  the  conqueror,  is  displayed  a  perfect  imagaof 
*'  that  state  into  which  you  yours;elves  are  now  brought  by 
"  fortune.  Such  indeed  is  your  situation,  that  you  must 
**  either  conquer,— or  be  slain  in  battle, — or  else  fall  alive 
**  into  the  power  of  your  enemies.  By  conquest,  you  will 
"  obtain  a  prize  not  of  horses  and  military  habits,  but 
"  the  whole  wealth  and  riches  of  the  Roman  empire;  and 
"  w^ill  then  become  the  happiest  of  mankind  :  and  if  you 
"  were  to  fall  in  battle,  you  will  then  only  die;  without 
"  being  first  exj)osed  to  any  kind  of  misery  ;  and  contend- 
"  ing,  to  your  latest  breath,  for  the  most  glorious  of  all 
"  victories.  But,  on  the  other  hand,  in  case  you  are  con- 
"  quered,  and  the  love  of  life  should  flatter  you  with  the 
"  hopes  of  being  able  to  escape  by  flight,  or  you  should 
"  even  consent  upon  any  terms  to  live  after  your  defeat ;  it 
"  is  manifest,  beyond  all  doubt,  that  nothing  but  the  ex- 
"  tremity  of  wretchedness  can  await  you :  for  surely 
"  there  is  none  among  you,  who,  when  you  have 
"  considered  how  vast  a  length  of  country  you  have 
"  traversed,  what  enemies  have  opposed  you  in  their  way, 
"  and  what  large  and  rapid  rivers  you  were  forced  to  pass, 
"  could  be  so  wholly  destitute  of  all  sense  and  judgment 
"  as  ever  to  be  persuaded,  that  it  was  possilde  to  regain 
"  your  several  countries.  I  conjure  you,  therefore,  to  lay 
"  aside  all  such  hopes  ;  and,  m  judging  of  }  our  own  state 
"  and  fortune,  to  retain  those  sentiments,  which  you  have 
**  just  now  shewn  with  regard  to  the  condition  of  the  cap- 

Vol,  L  2  E 
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"  tives.  As  in  that  case  you  declared  both  the  man  that 
**  conquered,  and%ini  who  fell  in  the  combat,  to  he  happy ^ 
"  and  pitted  those  who  were  reserved  alive  ;  so  your  busi- 
"  ness  now  is,  to  conquer,  if  it  be  possible ;  and  if  not,  to 
**  die;  and  on  no  account  to  entertain  even  the  suiallest  ex- 
"  pectation  or  thought  of  life,  in  case  your  are  conquered. 
"  And  if  you  will  heartily  embrace  these  sentiments,  and 

carry  this  resolution  with  you  into  action,  there  is  indeed 
"  no  room  to  doubt,  but  that  you  must  both  live  and  con- 
"  qu <  r.  For  no  troops  were  ever  known  to  be  defeated, 
**  who  had  once  been  fixed  in  this  determination,  either  by 
**  necessity  or  choice.  But  that,  on  the  other  hand,  an 
"  army  which,  like  the  Romans,  see  their  country  open 
"  to  them  on  every  side,  and  ready  to  receive  all  those 
"  that  can  escape  by  flight,  must  necessarily  fell  beneath 

the  efforts  of  men,  whose  only  hopes  are  placed  in 

**  victory/* 
When  we  feel  ourselves  hurried  off  by  any  uncommon 

effect,  let  us  try  to  investigate  the  cause,  and  ask  ourselves 
why  we  are  thus  delighted,  thus  affected?  Effects  indeed 
strike  us,  when  we  are  not  thinking  about  the  cause  \  yet 
may  we  be  assured,  if  we  reflect,  that  a  cause  there  is  ;  and 
that  too  a  cause  intelligent  and  rational.  In  that  part  of 
the  philippic  of  Demosthenes  it  is  the  antithesis  that 
heightens  the  description;  which  is  still  more /orcii/?/ ex- 

hibited in  the  spectacle  contrived  by  the  Carthaginian, 
general,  and  in  his  harangue. 

On  the  antithesis  oiien  depends  much  of  the  beauty 
and  clearness  of  history.  We  will  take  an  example  from 
Tacitus. 

The  night  in  both  camps  was  busy  and  unquiet. 
The  Barbarians  passed  their  time  in  jollity  and  ca- 

rousing; warlike  songs  and  savage  bowlings  kept  a  constant 
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uproar,  while  the  woods  and  vallies  rung  with  the  hideous 
sound.  ;, 

In  the  Roman  camp  the  scene  w^as  different :  pale  gleam- 
ing fires  were  Seen;  no  sound,  save  that  of  low  and  hollow 

murmurs ;  the  soldiers  lay  extended  at  length  under  the 
palisades,  or  wandered  from  tent  to  tent,  fatigued  and 
weary,  yet  scarce  awake.  Csecina  was  disturbed  by  a  ter- 

rible dream  :  he  thought  he  saw  Quintillius  Varus,  who 
had  been  slaughtered  with  his  whole  army,  emerging  from 
the  fens. 

Arminius,  at  break  of  day,  observing  the  baggage  of 
the  Roman  army  in  their  march  stuck  fast  in  a  morass; 
the  soldiers  gathering  round  in  tumult  and  disorder  ;  the 
eagles  in  confusion;  he  ordered  his  m^en  to  make  a  vigorous 
-attack;  and  by  gashing  and  mangling  the  horses,  made 
a  dreadful  havock. 

Goaded  by  wounds,  and  not  able  to  keep  their  legs  on  a 
slimy  soil,  which  was  made  still  more  slippery  by  the 
effusion  of  their  own  blood,  those  animals  in  their  fury 
overturned  all  in  their  way,  and  trampled  under  feet  the 
wretches  that  lay  on  the  ground.  The  chief  distress  was 
round  the  eagles  ;  to  support  them  under  a  heavy  volley 

.  of  darts  was  difficult,  and  to  fix  them  in  a  swampy  ground 
impossible.  Cajcina,  exerting  himself  with  undaunted 
vigour  to  sustain  the  ranks,  had  his  horse  killed  under  him. 
The  barbarians  were  ready  to  surround  him,  if  the  first 
legion  had  not  come  up  to  his  assistance. 

At  length  the  rage  for  plunder,  natural  to  savages,  turned 
the  fortune  of  the  day.  Intent  on  booty,  the  Germans 
desisted  from  the  fight. 
The  Romans  seized  this  opportunity,  and  towards  the 

close  of  the  day,  they  gained  a  station  on  solid  ground. 
Their  distress,  however,  was  ̂ ot  at  an  end :  entrenchments 

were  to  be  raised ;  earth  to  be  brought  •  their  tools  for 
2  E  2 
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digging  and  cutting  the  soil  were  lost ;  no  tents  for  the 
soldiers;  no  riiedicine  for  the  wounded ;  their  provisions 
in  a  vile  condition,  deformed  with  filth  and  blood  ;  a  night 
big  with  horror  hung  over  their  heads;  and  the  ensuing 
day,  to  a  number  of  brave  and  gallant  men,  might  prove 
the  last. 

Ca^cina  seeing  this  abased  spirit  of  the  legions  addressed 
them  from  the  part  of  the  camp  assigned  for  the  eagles. 
Having  commanded  silence,  he  explained  their  situation, 
and  the  necessity  that  called  upon  them  to  act  like  men. 

**  They  had  nothing  to  depend  upon  except  their  valour, 
"  but  their  valour  must  be  cool,  deliberate,  guided  by 
"  prudence.  Let"  all  remain  within  the  lines,  till  the  bar- 
"  barians,  in  hopes  of  carrying  the  works,  should  advance 
"  to  the  assault.  Then  will  be  the  time  to  shew  themselves. 
*'  If  they  fled,  other  woods,  and  deeper  fens,  remained  be- 
"  hind  ;  perhaps  more  savage  enemies.  By  one  glorious 
victory  they  were  sure  of  gaining  every  advantage ; 

"  honoured  by  their  country,  loved  by  their  families,  and 
"  applauded  by  the  whole  army.'* 
-  The  Germans,  in  the  mean  time,  were  no  less  in  agita- 

tion ;  their  hopes  of  conquest,  the  love  6f  plunder,  and 
the  jarring  counsels  of  the  chiefs,  distracted  every  mind. 

Arminius  proposed  "  to  let  the  Romans  break  up  their 
"  camp,  and  surround  them  again  in  the  narrow  defiles, 
"  and  in  the  bogs  and  marshes."  Inguimer,  more  fierce 
and  violent,  and  for  that  reason  more  acceptable  to  the 
genius  of  barbarians,  was  for  storming  the  camp  :  it 
"  would  be  carried  by  a  general  assault ;  the  number  of 
"  prisoners  would  be  great,  and  the  booty  more  entire.'* 
His  advice  prevailed. 

A  t  the  point  of  day  the  march  began  :  at  the  first  onset 
the  Germans  levelled  the  fosse,  threw  heaps  of  hurdles^ 
and  attempted  a  scalade. 
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The  ramparts  were  thinly  manned ;  and  the  soldiers,  who 
appeared  to  di^fend  them,  as  if  panic  struck,  fled. 

The  barbarians  soon  clambered  over  the  works  to  pursue 
the  flying  enemy. 

In  that  moment  the  signal  was  given  to  the  cohorts ; 
clarions  and  trumpets  sounded  through  the  camp ;  the 
Romans  in  a  body,  and  with  a  general  shout,  rushed  on  to 
the  attack.  They  furiously  fell  upon  the  enemy,  crying 

aloud  as  they  advanced,  "  Here  are  no  woods,  no  trea- 
cherous fens  ;  we  are  here  on  equal  ground." 

The  barbarians  had  promised  themselves  an  easy  con- 
quest. The  affair  they  imagined  would  be  with  a  haodfui 

of  men  ;  but  their  surprise  rose  in  proportion,  when  they 
heard  the  clangour  of  trumpets,  and  saw  the  field  glittering 
with  opposing  arms.  The  sudden  terror  magnified  their 
danger.  A  dreadful  slaughter  immediately  ensued.  The 
two  chiefs  betook  themselves  to  flight;  Arminius  unhurt, 
and  Inguimer  dangerously  wounded. 
No  quarter  v/as  given.  The  pursuit  continued  as  long 

as  day-light  and  resentment  lasted.  Night  coming  on, 
the  legions  returned  to  their  camp,  covered  with,  new 
wounds,  and  their  provisions  no  better  than  the  day  before : 
but  health,  and  food,  and  vigour,  all  things  were  found 
in  victory. 

SECTION  LXI. 

OPPOSITION   OF  LIGHT  AND  SHADE* 

**  Let  there  be  light,"  said  God,  and  forthwith  light 
Ethereal,  first  of  things,  quintessence  pure. 
Sprung  from  the  deep,  and  from  her  native  east 
To  journey  through  the  airy  gloom  began, 
Spher'd  in  a  radiant  cloud,  for  yet  the  sun 
Was  not :  God  saw  the  light  was  good  j 
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And  light  from  darkness  by  the  hemisphere 
Divided  ;  light  the  day,  and  darkness  night 
He  nam'd.    Thus  was  the  first  day  ev'n  and  morn. 
Nor  past  uncelebrated,  nor  unsung 
By  the  celestial  quires,  when  orient  light 
Exhaling  first  from  darkness  they  beheld  ; 
■  With  joy  and  shout. 
The  hollow  universal  orb  they  filled. 
And  touch'd  their  golden  harps,  and  hymning  prais'd 
God  and  his  works.  Creator  him  they  sung 
Both  when  first  ev'ning  was,  and  when  first  morn. 

Milton. 

Painters,  says  Plutarch,  increase  the  effect  of  the  light 
and  splendid  parts  of  a  picture  by  the  neighbourhood  of 
dark  tints  and  shades ;  and  Maximus  Tyrius  observes,  that 
bright  and  vivid  colours  are  always  pleasant  to  the  eye;  but 
this  pleasure  is  considerably  heightened  if  you  accompany 
them  with  tints  somewhat  dark  and  gloomy.  These  pas- 

sages of  the  ancients  seem  to  imply  an  acquaintance  with 
the  use  of  cold  and  dark  tints,  where  a  brilliancy  of  tone 
in  other  parts  is  required,  although  the  discovery  of  the 
claro-obscuro  is  chiefly  attributed  to  the  moderns.  One  of 
the  main  excellencies  of  Raphael  is  his  fondness  for  great 
masses  of  light,  and  deep  shadows,  which  he  observes 
equally  in  the  naked  as  in  the  attired  figure.  The  painters 
of  the  Venetian  school  more  especially  endeavoured  by  the 
opposition  of  coloured  objects,  and  by  the  contrast  of 
\\ii^t  and  shade,  to  produce  a  vigorous  effect,  which 
demands  and  fixes  the  attention.  This  is  more  particu» 
larly  the  characteristic  of  the  Dutch  school.  By  their 
knowledge  of  contrast,  they  arrived  at  the  difficult  art  of 
paintmg  even  light  itself  Rembrant  more  especially  de- 

lighted in  the  great  opposition  of  hght  and  shade.  The 
room  where  he  used  to  paint  was  darkened,  and  he  received 
the  light  only  by  a  small  aperture  in  the  shutter,  which  h« 
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contrived  so  as  to  fall  and  illumine  the  object  he  was 

designing.  Hence  Rembrant's  manner  of  painting  appears 
like  magic.  None  exceeded  him  in  the  knowledge  he  had 
of  the  effects  of  different  colours  mingled  together,  nor 
could  better  distinguish  those  which  did  not  agree  with 
those  which  did.  He  placed  every  tone  in  its  place  with 
so  much  exactness  and  taste,  that  he  needed  not  to  mix  his 
opposing  colours,  and  so  destroy  what  may  be  called  the 
flower  and  freshness  of  them.  He  often  loaded  his  lights 
with  so  grer*  a  quantity  of  colour  (to  make  the  brightest 
reflection),  that  in  some  instances  he  may  be  said  to  model 
and  not  to  paint.  In  his  famous  picture  representing  the 
virgin  at  the  foot  of  the  cross  on  Mount  Calvary,  the 
principal  light  darts  upon  her  through  a  break  of  the  clouds, 
while  all  the  othejr  figures  stand  obscured  by  shade.  In 
the  resurrection  of  Lazarus  there  is  introduced  a  long  stream 
of  light  on  the  principal  objects.  It  is  by  this  means  that 

his  compositions  appear  so  strikingly  divided  into  diflf't-rent 
groups.  Tintoret,  too,  acquired  great  reputation,  as  well 
as  briskness,  with  which  he  enlivened  his  figures,  by  his 
masterly  manner  of  placing  his  lights  and  shadows.  Tin- 

toret, as  well  as  Poussin,  modelled  their  figures,  and  used 
to  illumine  them  by  a  bright  lamp  or  candle  light,  by  which 
means  they  were  able  greatly  to.heii>hten  their  lights  and 
shadows.  Among  painters  of  our  day  none  have  carried 
this  opposition  to  higher  f)erfection  than  Mr.  Russel,  in  liis 
picture  of  Cupid  presenting  the  night-blowing  Cereus  to 
Hymen*.  The  torch  and  altar  of  Hymen  reflect  warm 
light  on  the  figures,  whilst  the  back-ground  scenery  has 
the  cold  and  blue  light  of  the  moon  partly  obscured  by 
clouds.  This  is  also  very  finely  exhibited  in  some  sublime 
paintings  by  Pether.     He  has  represented  an  irruption  of 

♦  This  picture  was  painted  for  Dr,  Thornton's  New  Illustration  of  tin 
Sexual  System  o/*  Li  n n  je  u s. 
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Mount  Vesuvius  during  a  full  moon,  each  mingling  their 
different  lights  upon  the  heaven  and  on  the  v^aters.  In 
another  picture  we  have  a  village  on  fire  with  a  moon-light 
scenery  ;  and  in  a  third,  a  moon-light  with  the  warm  ema- 

nation from  a  forge  of  a  blacksmith's  shop.  That  these 
paintings  owe  much  of  their  effect  from  the  principle  we 
are  endeavouring  to  prove  by  a  variety  of  arguments,  we 
think  no  one  can  deny,  and  the  principle  itself  is  generally 
known  and  allowed  by  painters  themselves, 

SECTION  LXII. 

OPPOSITION  OF  CHARACTER. 

Opposition  of  character  is  the  soul  of  historical  painting, 
of  poetry,  and  of  the  drama.  From  the  school  of  Athens 
by  Raphael  we  shall  select  one  out  of  the  many  excellent 
groups  \'.  ith  which  it  abounds,  to  illustrate  this  observation. 
Four  boys  are  attending  on  a  mathematician,  who,  stoop- 

ing to  the  i>round  with  his  compasses  in  his  hand,  is  giv- 
ing them  the  demonstrution'  of  a  thorem.  One  of  the  boys, 

recollecting  within  himself,  keeps  back,  and  his  eyes  are 
drawn  off  from  his  master  in  the  profoundest  revery ; 
another,  by  the  briskness  of  his  attitude  and  immediate 
attention,  discovers  a  greater  quickness  of  apprehension-, 
while  a  third,  who  has  already  seized  the  conclusion,  is  en- 

deavouring to  turn  niaster,  and  to  drive  it  into  a  fourth, 
who  stands  motionless,  with  a  staring  countenance,  and 
has  so  much  marked  stupidity  in  his  looks,  as  to  shew  he 
will  never  be  able  to  understand  any  thing  about  it. 

Poussin,  in  his  famous  picture  of  a  sleeping  Venus, 
has  introduced  a  Satyr,  which  is  intended  to  heighten  the 
effect  of  contrast. 
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SECTION  LXIIL 

DISCORD. 

'Twas  wheti  the  seas  were  roaring 
With  hollow  blasts  of  wind  j 

A  damsel  lay  deplorin^^. 
All  on  a  rock  reelin'd. 

Wide  o'er  the  foaming;  billows 
She  cast  a  wislfu!  look  ; 

Her  head  was  crown'd  with  willows 
That  trembled  o'er  the  brook. 

"  Twelve  months  are  gone  and  over, 
*'  And  nine  long  tedious  days  : 
Why  didst  thou,  vent'rous  lover. 
Why  didst  thou  trust  the  seas  ? 

Cease,  cease,  thou  cruel  ocean, 
*'  And  let  my  lover  rest : 

**  Ah  !  what's  thy  troubled  motion 
"  To  that  within  my  breast ! 

**  The  merchant,  robb'd  of  pleasurCj 
Views  tempests  in  despair  ; 

**  But  what's  the  loss  of  treasure 
"  To  losing  of  my  dear  I 

*'  Should  you  some  coast  be  laid  on. 
Where  gold  and  di'monds  grow, 

**  You'd  find  a  richer  maiden, 
But  none  that  loves  you  so. 

How  can  they  say  that  Nature 
"  Has  nothing  made  in  vain  ; 
Why  then  beneath  the  water 
"  Do  hideous  rocks  remain  ? 
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"  No  eyes  these  rocks  discover. 
That  lurk  beneath  the  deep, 

^*  To  watch  the  wand'ring  lover, 
**  And  leave  the  maid  to  weep." 

All  melancholy  lying-. 
Thus  wail'd  she  for  her  dear  j 

Repaid  each  blast  with  sighing. 
Each  billow  with  a  tear. 

When  o'er  the  white  wave  stooping, 
His  floating-  corpse  she  spied  ; 

Then,  like  a  lily,  drooping. 
She  bow'd  her  head,  and  died. 

The  very  strong  emotions  that  this  song*  excites,  arises 
not  only  from  the  sweet  harmony  and  simplicity  of  the 
verse,  and  delicacy  of  the  sentiment,  but  also  from  the  art 
of  the  composer  of  the  music  in  contrasting  the  parts: 
the  first  being  in  three  sharps,  and  the  following  recitative 
in  a  minor  key,  full  of  the  finest  melody,  with  several  con- 

trasting notes  of  discord.  The  very  powerful  efibct  of  the 
Allegro  and  II  Penseroso  of  Milton  depends  upon  contrast, 
and  some  sublime  passages  in  HandeFs  Messiah  arises 
from  discords,  as  also  from  some  sudden  bursts  of  harmony 
in  the  chorus,  preceded  by  a  single  voice. 

SECTION  LXIV. 

THE  DISCOVERY. 

Edgar.    List  a  brief  tale. 
And  when  'tis  told,  O,  that  my  heart  would  burst ! 
The  bloody  proclamation  to  escape, 
That  follow 'd  me  so  near  ;  O,  our  lives  sweetness  ! 
That  we  the  pain  of  death  would  hourly  bear 
Rather  than  die  at  once,  taught  me  to  shift 
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Into  a  madman's  rags  ;  t'  assume  a  semblantCj, 
The  very  dogs  disdain'd  ;  and  in  this  habit 
Met  I  my  father,  with  his  bleeding  rings, 
Their  precious  gems  new  lest ;  became  his  guide. 
Led  him,  begg'd  for  him,  sav'd  him  from  despair: 
—Never,  O  fault,  reveai'd  myself  unto  liitnj 
Until  some  half  rsour  past,  when  1  was  arm'd. 
Not  sure,  tho'  hoping  of  this  good  success, 
I  ask'd  his  blessing,  and  from  first  to  last 
Told  him  my  pilgrimage.    But  his  f  aw^d  heart, 
Alack,  too  weak  the  conflict  to  support, 
'Twixt  two  extremes  of  passion,  joy  and  grief, 
Burst  smilingly. 

SECTION  LXV. 

ABSENCE    FROM  HOME. 

The  celebrated  traveller  Cox  observes,  "  one  great  ad- 
"  vantage  he  derived  from  his  journies,  which  was,  t:  t 
**  he  was  led  by  them  to  prefer  his  own  to  every  ̂ Xkwx 
"  country."  Whether  this  arose  from  the  power  of  re- 

flection we  will  not  presume  to  say,  for  every  one  has  -ex- 
perienced the  pleasure  of  returning  home,  when  he  has 

been  out  but  a  few  weeks  even  on  a  party  of  pleasure. 

For  where  to  find  that  happiest  spot  below. 
Who  can  direct,  when  all  pretend  to  know  ? 
The  shudd'ring  tenant  of  the  frigid  zone 
Boldly  proclaims  that  happiest  spot  his  own  ; 
Extols  the  treasures  of  his  stormy  seas. 
And  his  long  nights  of  revelry  and  ease  : 
The  naked  negro,  panting  at  the  line, 
Boasts  of  his  golden  sands  and  palmy  wine  ; 
Basks  in  the  glare,  or  stems  the  tepid  wave. 
And  thanks  his  gods  for  all  the  good  they  gave^ 
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That  the  passion  for  one's  country  is  increased  by  ah-^ 
sence^  is  particularly  manifested  by  the  natives  of  Switzer- 

land. They  were  so  affected  by  a  httle  air,  expressive  of 
their  situation,  that  it  is  aifumed  by  several,  that  it  once 
excited  so  exquisite  a  solicitude,  that  it  was  therefore  pro- 

hibited to  be  played  in  France  upon  pain  of  death, 

THE  AIR. 

Quand  reverrai'je  en  un  jour 
Tous  les  objets  de  mon  amour: 
Nos  claire  ruisseaux 
Nos  coteaux, 
Nos  hameaux, 
Nos  montaignes  ? 
Et  rornement  des  nos  eompaignes  ? 
La  si  gentil  le  sabeau 
A  I'ombre  d'un  ormeau, 
Quand  danserai'je  au  son  du  charaeau  ? 
Quand  reverrai'je  en  un  jour, 
Tous  les  objets  de  mon  amour  ? 
Mon  pere. 
Ma  mere, 
Mon  frere, 
Ma  soeur, 
Mes  agneaux, 
Mes  troupeaux, 
Ma  bergere, 
Quand  reverrai'je  en  un  jour, 
Tous  les  objets  de  mon  amour. 

In  this  air  the  images  are  all  rural  and  simple,  and  in 
the  highest  degree  affecting.  The  music  is  also  remark- 

able for  its  simplicity,  and  sudden  transition  of  measure, 
varying  frequently  from  allegro  to  andante.  When  this 
little  air  was  played  or  sung  to  the  Swiss  soldiers,  they 
v^ould  express  sighs  and  tears,  and  would  not  unfrequently 
desert  in  the  impulse  of  the  moment ;  and  such  as  shewed 
silent  dejection,  and  scorned  so  base  a  procedure,  fell 
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martyrs  to  their  own  feelings,  by  a  disease  called  Nos- 
talgia * . 

Xenophon,  in  his  retreat  of  the  ten  thousand,  gives  a 
very  lively  description  of  the  tumultuous  joy  vi'hich  the 
army  exhibited,  when  they  first  saw  the  sea  from  Mount 
Theches,  where  they  instantaneously  erected  a  trophy 
amidst  the  loudest  acclamations.  The  strong  emotions  of 
the  followers  of  Columbus  upon  seeing  land,  may  be  ex- 

plained also  upon  this  principle. 

SECTION  LXVL 

DISAPPOIMTMENT. 

His  late  Majesty  George  II.  having  kept  the  audience 
waiting,  much  confusion  arose  in  the  theatre,  and  a  hiss 
even  reached  the  ear  of  Majesty  upon  his  arrival  The 
King,  with  admirable  presence  of  mind,  took  out  his  watch, 
and  looking  at  it,  appeared  to  say  something  to  a  lord  in 
waiting,  and,  placing  his  hand  to  his  breast,  bowed  to  the 
audience.  This  confession,  from  so  high  a  personage,  in- 

stantly overwhelmed  the  hearts  of  the  whole  assembly, 
and  without  exception  the  whole  house  joined  in  reiterated 
plaudits,  and  it  was  a  long  while  before  the  effusion  ceased, 
and  the  play  could  be  proceeded  with. 

*  A  vehement  longing  after  home. 
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SECTION  LXVll, 

LOSS. 

- — —  — —  It  so  falls  out, 
That  what  we  prize  not  to  the  worth, 
While  we  enjoy  it ;  but  being  lack'd  and  lost. 
Why  then  we  rack  the  value;  then  we  find 
The  virtue  that  possession  would  not 
Shew  us  whilst  it  was  ours. 

Shakspeare, 

SECTION  LXVIII. 

HUNTING,  WAR,  AND  GAMING, 

Cards  were  at  first  for  benefits  design'd  ; 
Sent  to  amuse,  and  not  enslave,  the  mind  : 
But  from  such  wise  end  they  must  soon  depart 
From  this  principle  of  the  human  heart, 
Which  not  in  pleasure's  self  can  pleasure  find. 
Unless  it  comes  with  agitation  join'd  ; 
Which,  basking  warm  in  fortune's  sunshiae  clear. 
Sighs  for  the  shifting-  clouds  of  hope  and  f ear; 
And  tir'd  with  looking  on  the  listless  deep, 
When  lull'd  by  summer  gales  to  silver  sleep. 
Would  rather  far  the  tempest's  fury  brave. 
When  danger  rides  on  ev'ry  foaming  wave. 

Whist,  a  Poem, 

If  we  contemplate  a  savage  nation  in  any  part  of  the 
globe,  supine  indolence,  and  sometimes  violent  exertions, 
will  be  found  to  constitute  their  general  character.  In  a 
civilized  state,  every  faculty  of  man  is  expanded  and  ex- 

ercised ;  and  the  great  chain  of  mutual  dependance  con- 
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nects  and  embraces  the  several  members  of  society,  ̂ 'he 
most  numerous  portion  of  it  is  employed  in  constant  and 
useful  labour.  The  select  few  placed  by  fortune  above 
that  necessity,  can,  however,  fill  up  their  time  by  the  pur- 

suit of  ambition,  by  the  improvement  of  their  estate,  by 
the  duties,  the  pleasures,  and  even  the  innocent  follies  of 
social  life.  These,  by  reading  and  reflection,  multiply 
their  own  experience,  and  live  in  distant  ages  and  remote 
countries;  whilst  the  former,  rooted  to  a  single  spot,  and 
confined  to  a  few  years  of  existence,  surpasses  but  very 
little  his  fellow-labourer  the  ox,  in  the  exercise  of  his 
mental  faculties. 

Their  level  life  is  but  a  mould' ring-  fire, 
  or  if  raptures  cheer 

On  some  high  festival  of  once  a  year. 
In  wild  excess  the  vulgar  breast  takes  fire, 
Till,  buried  in  debauch,  the  bliss  expire. 

The  lazy  savage,  destitute  of  every  art  that  can  last 
out  the  day,  if  his  hunting  has  procured  enough,  passes 
his  time  in  the  animal  gratifications  of  eating  and  sleep. 

And  yet,  "  by  a  wonderful  diversity  of  nature,"  which 
could  not  fail  to  escape  the  observation  of  Tacitus,  who 
has  applied  the  science  of  philosophy  to  the  study  of  facts, 
"  The  same  barbarians  are  by  turns  the  most  indolent  and 
the  most  restless  of  mankind.  They  delight  in  sloth,  they 
detest  tranquillity.  The  languid  soul,  oppressed  with  its 
own  weight,  anxiously  required  some  new  and  powerful 

sensation;  and  war^  and  gaming  were  the  only  gratifi- 
-cations  most  suited  to  this  temper  of  mind. 

*  The  passion  for  war,  in  the  savage  breast,  is  strongly  exemplified  in 
the  following  history.  When  Constantinople  was  taken  by  the  Turks, 
Irene,  a  young  Greek  of  an  illustrious  family,  feil  into  the  hands  of  Ma- 

homet II.  who  was  at  that  time  in  the  prime  of  youth  and  glory.  His  sa- 
vage heart  being  subdued  by  her  charms,  he  shut  himself  up  with  her^ 
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"  The  sound  that  summoned  the  German  to  arms  was 
grateful  to  his  ear.  It  roused  him  from  his  uncomfortable 
lethargy,  gave  him  an  active  pursuit,  and,  by  strong  exer- 

cise of  the  body,  and  violent  emotions  of  the  mind,  restored 
him  to  a  more  lively  sense  of  his  existence. 

In  the  dull  intervals  of  peace,  the  Germans  v^^ere  im- 
moderately addicted  to  deep  gaming,  and  excessive  drink- 

ing ;  both  of  which  by  different  means,  the  one  by  inflaming 
the  passions,  the  other  by  extinguishing  his  reason,  alike 
relieved  him  from  the  pain  of  the  want  of  employment. — 
They  gloried  in  passing  whole  days  and  nights  in  this  tu- 

mult of  the  passions,  and  the  blood  of  friends  and  relations 
often  stained  their  numerous  assemblies.  The  desperate 
gamester,  who  had  staked  his  person  and  liberty  on  the 
throw  of  the  die,  such  was  the  point  of  honour  among 
these  barbarians,  or  rather  depraved  obstinacy,  as  Tacitus 

denying  access  even  to  his  ministers.  Love  obtained  such  an  ascendancy 
as  to  make  him  frequently  leave  the  army  to  stop  with  his  Irene.  War  re- 

laxed, for  victory  was  no  longer  the  monarch's  favourite  passion.  The 
soldiers,  accustomed  to  booty,  began  to  murmur,  and  the  infection  spread 
even  among  the  commanders.  The  Basha  Mustapha,  consulting  the  fide- 

lity he  owed  his  master,  was  the  first  who  durst  acquaint  him  of  the  dis- 
courses held  publicly  to  the  prejudice  of  his  glory.  The  sultan,  after  a 

gloomy  silence,  formed  his  resolution.  He  ordered  Mustapha  to  assemble 
the  troops  the  next  morning  ;  and  then  with  precipitation  retired  to  Irene's 
apartment.  Never  before  did  that  princess  appear  so  charming ;  never 
before  did  the  prince  bestow  so  many  caresses.  To  give  a  new  lustre  to  her 
extraordinary  beauty,  he  exhorted  her  women  to  bestow  their  utmost  art 
and  care  on  her  dress.  He  that  morning  took  her  by  the  hand,  and  led 
her  into  the  midst  of  the  army,  and,  pulling  off  her  veil,  demanded  of  the 
bashas,  with  a  fierce  look,  whether  they  had  ever  beheld  such  a  beauty  ? — 
After  an  awful  pause,  Mahomet,  with  one  hand  laying  hold  of  the  young^ 
Greek  by  her  beautiful  locks,  and  with  the  other  pulling  out  his  scymitar, 
severed  her  head  from  the  body  at  one  stroke.  Then  turning  to  his  gran- 

dees, with  eyes  furious  and  wild, — This  sword,  says  he,  when  it  is  my  willy 
hnows  how  even  to  cut  the  bands  of  love. 
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eiore  justly  styles  it  (ea  est  in  re  pmva  pervicacia,  ipsl 
fidem  vocant),  that  they  patiently  submitted  to  the  de- 

cision of  fortune,  and  suffered  themselves  to  be  bound 
hand  and  feet,  and  sold  into  remote  and  cruel  slavery  by 

his  vi^eaker  and  more  lucky  antagonistc" 

SECTION  LXIX„ 

I.ICENTIOUSNESS* 

Colonel  Gardiner,  a  gentleman  of  fortune,  who,  to  all 
the  advantages  of  a  liberal  and  religious  education,  added 
€very  accomplishment  that  could  render  him  most  agree- 

able, early  entered  into  tlie  army,  and  was  soon  called  into 
actual  service,  at  which  time  he  behaved  with  a  gallantry 
and  courage,,  which  will  always  give  a  splendour  to  his 
name  among  the  British  soldiery,  and  render  him,  in  this 
respect,  an  example  worthy  of  their  imitation.  But,  alas! 

-amidst  all  the  intrepidity  of  the  martial  hero,  you  see  him 
vanquished  by  the  blandishments  of  pleasure,  and  plung- 
iiig  into  the  most  criminal  excesses.  Before  he  had  attained 
the  age  of  twenty-two,  he  fought  three  duels.  In  the  battle 
of  Raraillies,  he  was  shot  through  the  neck,  and  by  a  sin- 

gular intervention,  as  it  were,  of  Providence,  when  the 
strippers  of  ihe  dead  came  to  him,  and  had  taken  up  an 
instrument  wholly  to  abolish  life,  being  faint  and  speech- 

less from  loss  of  blood,  a  friar  interfered,  and  some  spirits 
being  given  him,  he  was  revived,  and  made  prisoner.  He 
still,  i^owever,  lived  without  a  sense  of  God  or  religion. 
After  his  exchange  he  rose  gradually  in  the  army,  till  at 
Jast  he  became  aid-de-camp  to  Lord  Stair.  He  then  virent 
io  Paris,  during  the  regency  of  the  Duke  of  OrleanSj  and 

Y.OL.  L  2  F 
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lived  in  a  court  the  most  dissolute  in  the  world.  What, 
by  a  wretched  abuse  of  words,  is  styled  gallantry,  was  the 
whole  business  of  his  life,  and  his  fine  constitution,  fasci- 

nating person,  and  elegant  address,  gave  him  full  oppor* 
tunity  of  indulging  in  eveiy  excess,  so  that  he  generally 
went  by  the  name  of  the  happy  Englishman.  When  re- 

turning to  England,  as  he  was  going  post  upon  a  French 
horse,  the  animal  fell  with  him,  and  he  was  picked  up 
for  dead.  When,  in  the  packet  boat,  a  few  weeks  after, 
a  violent  storm  arose,  and  the  vessel  was  driven  on  the 
coast  of  Holland,  and  the  ship  was  in  so  much  danger, 
that  the  captain  urged  all  in  turn  to  prayers.  It  was  then 
that  Colonel  Gardiner  first  seriously  considered  the  follies 
and  the  crimes  he  had  been  guilty  of;  that  he  was  not  sent 
into  this  world  for  nought ;  that  he  had  neglected  the  part 
assigned  to  him ;  had  degraded  his  own  nature ;  and,  in- 

stead of  being  useful,  had  been  hurtful  and  pernicious 
among  those  with  whom  he  had  acquaintance.  What  ac- 

count was  he  to  give  to  his  Maker  ?  Self-condemned,  pol- 
luted by  so  many  crimes,  how  was  he  to  find  mercy  in  the 

sight  of  God  ?  Hence,  an  overwhelmed  and  dejected  mind ; 
hence  dismal  forebodings  of  punishment ;  hence  that 
wounded  spirit,  which  who  can  bear  ?  His  prayer  was 
long  and  fervent,  and  troubled  with  many  tears.  The 
mercy  of  God  was  again  shewn  him,  but  among  his  giddy 
and  dissolute  companions  he  soon  after  endeavoured  to 

excuse  himself  the  scandal  of  "  having  prayed''  In  July 
1719,  having  made  an  assignation  with  a  married  lady,  a 
woman  of  rank,  on  a  sabbath  evening,  to  kill  time  he  went 
to  a  neighbours  house,  and  the  master  being  suddenly 
called  out,  he  stumbled  upon  a  book,  whether  placed  there 
by  accident  or  design  I  do  not  remember,  which  was  called 
the  Christian  SQidier:  as  the  hour  was  not  yet  arrived,  he 
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took  up  this  book,  and  from  the  title  he  had  curiosity  to 
dip  into  it.  Some  passages  struck  his  attention,  and  he 
read  on  until  he  fell  asleep.  He  dreamt  he  saw  an  unusual 
blaze  of  light  po  ired  upon  the  book,  and  he  afterwards  had 
a  strong  visual  representation  of  the  Lord  Jesus  Christ 
upon  the  cross,  surrounded  on  all  sides  with  glory,  who 

addressed  him,  "  as  an  ungrateful  sinner,  despising  the 
numerous  mercies  shewn  him,"  When  he  awoke,  the 

impression  was  so  vivid,  that  he  could  scarce  conceive  it 
had  been  a  dream ;  he  then  looked  back  with  horror  on 
his  past  life ;  he  would  fain  have  kneeled  down  and  asked 
pardon  of  God,  but  he  thought  he  was  a  monster  as  yet 
too  vile  to  supplicate ;  he  never  once  remembered  the  as- 

signation, but  went  home,  and  passed  this  and  the  three 
succeeding  nights,  without  the  refreshment  of  sleep,  ia 
fasting  and  in  prayer.  His  mind  was  continually  taken  up 
in  reflecting  on  divine  purity  and  goodness;  the  grace^ 
which  had  been  proposed  to  him  in  the  gospel,  which  he 
had  rejected ;  the  singular  advantages  he  had  enjoyed  and 
abused  ;  the  many  mercies  he  had  received  and  despised  ; 
with  the  vain  folly  of  that  career  of  pleasure,  which  he 
had  been  so  many  years  running  after  with  desperate  eager- 

ness, all  roused  his  indignation  against  the  great  "  Deceiver," 
by  whom,  to  use  his  own  expression,  *'  he  had  been  so 

wretchedly  befooled."  Thus  the  whole  frame  and  dis- 
position of  his  soul  was  jiew  modelled  and  changed ;  and 

he  became,  and  continued  to  the  very  last^  a  most  pious 
and  exemplary  Christian. 

In  the  year  1140,  that  is  to  say,  a  little  more  tjian  six 
hundred  years  ago,  a  Count  of  Perch,  who  had  led  a  very 
irreligious  life,  made  a  vow,  during  a  violent  tempest^ 
that  if  he  escaped  shipwreck,  he  would  found,  upon  his 
estat€,  a  monastery,  and  ttiat  the  roof  of  the  church  shpuM 
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domain,  he  chose,  for  the  situation,  a  wild  valley,  very 
low,  and  the  only  descent  was  by  a  narrow  passage,  hence 
the  name  La  Trappe.  The  regulations  of  this  convent 
were  exceedingly  austere.  By  degrees  its  manners  became 
relaxed,  when  a  singular  adventure  gave  rise  to  the  greatest 
reform  in  this  institution.  The  estate  fell  by  inheritance 
to  M.  UAbbe  de  Ranee,  a  man  of  a  good  family,  and  na- 

turally of  a  benevolent  heart,  but  given  up  to  an  unfor- 
tunate amour.  As  he  returned  from  a  journey,  having 

been  absent  but  for  a  few  days  upon  business,  on  his  ar- 
rival he  went  to  his  beloved  mistress,  a  woman  of  the 

greatest  beauty  and  vivacity,  and  by  means  of  a  key  he 
passed  along  the  dark  passage,  and  ascending  by  a  private 
staircase,  opened  the  door  of  her  chamber,  when  lo !  in- 

stead of  the  beauteous  Monbazon,  he  beheld,  by  means  of 
a  blue  lamp,  a  head  besmeared  with  blood  on  the  toilette, 
and  casting  his  frantic  eyes  around,  he  saw  a  coffin  in 
which  she  was  placed,  which,  being  too  small,  the  head 
had  been  cut  off,  and  put  in  a  dish  upon  the  table.  This 
frightful  spectacle  inspired  him  with  the  resolution  of  aban- 

doning the  world,  and  of  entering  into  the  convent  of  La 
Trappe,  where  he  introduced  all  the  austerities  of  St* 
Barnard. 

Now  did  Remorse  efface  the  guilty  scene. 
Which  to  his  breast  apply'd  her  dagger  keen, 
Re?traiu'd  in  full  career  the  erring  youth. 
And  led  him  back  to  innocence  and  truth  ; 
'Twas  here  he  fied,  divorc'd  from  pleasure's  chain; 
To  woo  religion  in  this  g-lo(imy  fane, 
To  wash  away  with  tears  his  errors  past, 
And  spend  each  day,  as  though  it  were  his  last; 

The  mbnks  of  La  Trappe  never  speakj  they  eat  only 
vegetables,  and  drink  water;  they  rise  every  morning  at 
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two,  and  after  matins  they  make  themselves  a  grave,  m 

remembrance  of  their  mortal  state ;  they  wear  camlet  next 

the  skin,  and  lie  upon  straw.  In  the  place  where  they 

assemble  to  warm  themselves,  which  is  the  only  indulgence 

they  take,  over  the  fire-place,  there  is  the  picture  of  a  most 

beautiful  woman,  and  a  person  turns  it  every  five  minutes, 

when  a  half  putrified  skeleton  appears, 

SECTION  LXX, 

A  DISPUTE* 

TVhen  doctors  disagree,  who  can  decide? 

Girtanner,  and  Brown,  say  the  passions  differ  from  each 

other  only  in  stimulating'  the  irritable  fibre  more  or  less. 

Anger  and  joy  are  very  powerful  degrees  of  the  nerv
ous 

stimulus ;  content  and  hope  are  lower  degrees ;  fear,  de=^ 

spair,and  sorrow,  are  not  absolute  degrees  of  this  stimulus, 

they  are  only  the  abstraction  of  the  stimuli  of  hope,  con» 

tent,  and  happiness.  Anger  and  joy  act  as  very  powerful 

stimuli,  and  exhaust  the  irritability  of  the  fibre  in  the 

same  manner  as  any  other  stimulus  whatever.  Content 

and  hope  are  degrees  of  the  nervous  stimulus  necessary 

to  preserve  the  tone  of  the  fibre.  Sorrow  and  despair  are 
degrees  too  weak. 

In  a  discourse  on  taste,  written  by  Dr.  Usher,  we  find 

uearly  the  same  sentiment.  The  system  I  mean  to  propose, 

says  tl^is  elegant  writer,  is  that  of  a  friend  of  mine,  who 

was  a  true  lover  of  knowledge.  He  found  little  satisfac- 

tion in  the  philosophy  of  colleges  and  schools,  particularly 

ip  those  enquiries  he  thought  of  most  importance:  he  ha4 
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Withdrawn  himself  from  the  trifling  bustle  of  the  little 
world,  to  converse  with  his  own  heart,  and  end  a  stormy 
life  in  obscure  quiet.  One  day,  after  dinner,  we  walked 
out  to  indulge  on  our  favourite  topic.  Our  excursion  ter- 

minated at  a  rock,  whose  base  is  washed  by  the  Vv'estern 
ocean.  It  was  one  of  those  fine  days  in  August,  when  the 
cool  of  the  evening  brought  on  a  refreshing  sweetness. 
We  sat  dow  n  to  rest  and  enjoy  the  prospect  of  the  sea,  that 
stretched  before  us  beyond  the  limits  of  the  eye.  The  sun 
was  just  setting,  and  his  last  softened  beams  flying  to  the 
shore,  seemed  to  dip  in  a  thousand  waves,  and  leave  in 
the  waters  the  blaze  they  lost.  Being  seated,  our  conver- 

sation turned  on  the  sublime.  It  is  easj/^,  says  this  thought- 
ful philosopher,  to  describe  the  impressions  the  sublime 

make  on  the  mind,  and  this  is  all  the  writers  on  this  sub- 
ject have  hitherto  done  ;  but  is  it  impossible,  from  a  due 

attention  to  the  symptoms,  to  unravel  its  meaning,  and 
discover  the  spring  of  the  silent  astonishment  it  impresses 
on  the  spirit  of  man  ?  In  order  to  proceed  to  the  discovery 
we  desire  to  make,  let  us  turn  our  views  to  objects  remark- 

ably sublime,  and  from  them  obtain  what  intelligence  we 
can.  Observe  this  mountain  that  rises  so  high  on  the  left, 
if  we  had  been  further  removed  from  it,  you  might  see 
behind  it  other  mountains  rising  in  strange  confusion,  the 
furthest  off  almost  lost  in  the  distance,  yet  great  in  the 
obscurity ;  your  imagination  labours  to  travel  over  them, 
and  the  inhabitants  seem  to  reside  in  a  superior  world. — 
But  here  you  have  a  different  prospect,  the  next  mountain 
covers  all  the  rest  from  your  view ;  and,  by  its  near  ap- 

proach, presents  distinctly  to  your  eye  objects  of  new  ad- 
miratior.  'i'he  rocks  on  this  side  meet  the  clouds  in  vast 
irregularity  ;  the  pensive  eye  traces  the  rugged  precipice 
down  to  the  bottom,  and  surveys  there  the  mighty  ruins 



439 

that  time  has  mouldered  and  tumbled  below.   It  is  easy, 

in  this  instance,  to  discover  that  we  are  terrified  and  silenced 

into  awe,  at  the  marks  we  see  of  immense  power ;  and  the 

more  manifest  are  the  appearances  of  disorder,  and  the 

neglect  of  contrivance,  the  more  plainly  we  feel  the  bound- 

less  might  these  rude  monuments  are  owing  to.  The 

same  sensation  arises  when  we  behold  an  ocean  disturbed
 

and  agitated  in  storms  ;  or  a  forest  roaring,  and  bendmg 

under  the  tempest.    We  are  struck  by  it  with  more  calm.
- 

ness,  but  equal  grandeur,  in  the  starry  heavens :  the  silen
ce, 

the  unmeasured  distance,  and  the  unknown  power  united 

in  that  prospect,  render  it  very  awful  in  the  deepest 

serenity.  Thunder,  with  broken  bursts  of  lightning  through 

black  clouds;  the  view  of  a  cataract,  whose  billows  fling 

themselves  down  with  eternal  rage ;  or  the  unceasing  sound 

of  the  falling  waters  of  night;  all  these  produce  the  effect 

of  the  sublime,  and  are  associated  with  the  sensation  of 

immense  power.   This  religious  passion  has  none  of  the 

tumult  of  other  passions,  its  object  is  incomprehensible,  it 

is  unknown ;  therefore  the  passion  is  in  itself  obscure,  and 

wants  a  name.    Curiosity  and  hope  carry  with  them  the 

plainest  symptoms  of  a  passion  that  wanders  and  is  astray 

from  its  object.    In  their  anxious  search,  they  unite  them- 

selves with  every  great  prospect  of  life,  whose  completion 

lies  in  the  dark  :  but  when  we  arrive  at  the  point  we  pro- 

posed,  we  are  fully  sensible  that  curiosity  and  hope  have 

been  deceived,  the  enjoyment  of  our  power,  whatever  it  be, 

falls  infinitely  below  our  expectations,  yet  the  alacrity  of 

the  mind  feels  no  decay  by  disappointment ;  we  set  out 

immediately  with  renewed  vigour  in  pursuit  of  something 

further,  and  nothing  but  death  puts  an  end  to  these  active 

energies  of  the  soul.    Such  passions  as  these  are  scared 

away  by  the  majesty  of  darkness  and  of  silence,  by  the  di
s» 
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order  and  confusion  of  seas  in  storms,  or  when  lofly  woocls 
struggle  with  high  winds,  and  we  are  struck  with  humi- 

liating awe  and  suspense.  We  secretly  cry,  What  i& 
man  that  thou  art  mindful  of  him,  and  the  son  of  man 

"  that  thou  shouldest  regard  him.'*  I  appeal  to  the  feel- 
ings of  every  person,  if  his  passion,  under  these  circum- 

stances, be  not  exactly  applicable  to  this  state  of  the  mindv 
when  confidence  almost  vanishes,  and  despair  succeeds. 
All  mankind  agree,  that  darkness,  solitude,  and  silence, 
naturally  oppress  the  mind  by  a  tremendous  and  sublime 
sensation.  It  is  further  evident,  that  they  produce  not 
(continues  Dr.  Usher}  this  effect  by  any  active  power 

OF  THEiR*s,  hut  merely  by  stripping  the  imagination' of  its 
sensible  ideas,  of  the  noise,  the  mirth,  and  light,  that  divert- 

ed its  attention,  leaving  it  to  its  naked  state  and  feeling, — - 
In  short,  it  appears,  from  a  great  variety  of  observations 
and  reflected  lights,  that  the  human  soul  is  always  op- 

pressed by  obscurity  and  stillness,  which  prevents  the 
mind  from  being  employed  on  exterior  objects.  To  avoid 
this  sensation  it  is  that  we  seek  amusement  and  company, 
and  that  any  diversion,  however  insipid  and  trifling  in  itself, 
becomes  to  us  a  pleasing  relief,  merely  by  taking  up  ouf 
attention.  Reason  may  smile  at  the  puerility  of  our  amuse- 

ments. The  votai'ies  to  the  pomps  and  vanities  of  the 
world  acknowledge  they  will  not  bear  examination :  yefe 
the  wise  and  the  vain  find  solitude  alike  insupportable,  and 
alike  desire  the  company  and  the  pageantry  they  despise. 
Men  easily  bear  imprisonment,  poverty,  sickness,  and  even 
great  degrees  of  pain  -,  but  the  obscure  despair,  whose  ob- 

ject is  not  known,  is  blacker  than  the  grave,  and  more 
terrible  than  death,  and  to  plunge  from  it  men  commit 
suicide.  Every  calamity  of  this  life  is  supportable,  and 
we  suffer  them  by  choice  rather  than  deaths  uatil  thej 
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bring  us  to  a  pensive  solitary  state  of  mind,  in  wbicb  we 
feel  the  pressure  of  an  unknown  power;  and  then  men. 
often  make  the  cruel  choice,  and  seek  death  as  a  welcome 
release  from  that  iitmppor table  ennui  which  thus  over- 

powers them. 

■  The  illustrious  Dr.  Beddoes,  on  the  other  hand,  opposes 
the  doctrine,  "  that  the  depressing  passions,  as  they  have 

been  called,  are  only  the  abstraction  of  the  ordinary  ex* 

"  citing  passions^ — Universal  experience,  I  apprehend,, 
says  he,  will  reject  such  a  scale  of  mental  affections,  as 
this  system  supposes.  Who  can  believe,  says  this,  phi- 

losopher, that  in  sorrow  the  mind  is  less  active  than  i\\ 
joy- 

K.  Phil.     Patience,  good  lady  I  comfort,  gentle  Constance  I 

Const.        No,  I  defy  all  counsel,  all  redress. 
But  that  which  ends  all  counsel,  all  redress. 
Death,  Death  :  come  grin  on  me. 
And  1  will  think  thou  smil'st,  , 
And  buss  thee  as  thy  wife  1 

K.  Phil     Oh  fair  affliction,  peace. 

ConsL        No,  no,  I  will  not,  having  breath  to  v.rj ; 
Oh,  that  my  tongue  were  in  the  thunder's  month  I 
Then  with  a  passion  would  I  shake  the  world  ; 
And  rouse  from  sleep  that  fell  anatomy. 
Which  cannot  bear  a  lady's  feeble  voice, 

Pand.        Lady,  you  utter  madness^  and  not  soi-row. 

Const,        I  am  not  mad,  this  hair  I  tear  is  mine. 
My  name  is  Constance,  1  am  Jeffery's  wife  j 
Young  Arthur  is  my  son,  and  he  is  lost ! 
I  am  not  mad,  1  would  to  heav'^n  I  were  I 
For  then  'tis  like  I  should  forget  myself. 
Qhy  if  I  could^  what  grief  should  1  forget  I 
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I  am  not  mad  ;  too  well,  to  well  I  feef. 
The  difi  'rent  plague  of  each  calamity. 
If  1  were  mad,  I  should  forget  my  son. 

K.  Phil.     You  are  as  fond  of  grief  as  of  your  child. 

Const,        Grief  fills  up  the  room  of  ray  absent  child. 
Lies  in  his  bed,  walks  up  and  dowK  with  rae  j 
Puts  on  his  pretty  looks,  repeats  his  words. 
Remembers  me  of  all  his  gracious  parts  ; 
Stuffs  out  his  vacant  garments  with  his  form, 
Thai  I  have  reason  to  be  fond  of  grief. 
There  was  not  such  a  gracious  creature  born  I 
But  now  will  canker  sorrow  eat  my  bud, 
And  chace  the  native  beauty  from  his  cheek. 
And  he  will  look  as  hollow  as  a  ghost : 
As  dijn  and  meagre  as  an  ague  jit ; 
And  so  he'll  die ; — and  rising  so  again, 
When  I  shall  meet  him  in  the  court  of  heav'n, 
I  shall  not  know  him  ;  therefore,  never,  never. 
Must  I  behold  my  pretty  Arthur  more  ! 

The  followers  of  Dr.  John  Brown  must  indeed  acknow-' 
ledge  tliat  grief,  accumulated  grief,  is  sometimes  an  active 
passion,  by  raising  continued  images  to  the  mind,  and 
may  destroy  by  excess  of  one  continued  unchangeable 
excitement,  but  grief,  they  observe,  in  general  soon  sinks 
into  despondency. — Lewes,  upon  hearing  the  death  of  Ar» 
thur,  says, 

There's  now  nothing  in  this  Avorld  can  make  me  joy 
Lite  is  as  tedious  as  a  twice  told  tale, 
Vexing  the  dull  ear  of  a  drowsy  m«n 
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SECTION  LXXL 

EXAMPLE  OF  THE  SEDATIVE  EFFECTS  OF  SILENT  GRIEF« 

Mademoiselle  de  Launay,  afterwards  Madame  de  Staal, 
and  many  other  persons  of  the  household  of  the  Dokeand 
Duchess  of  Maine*,  were  arrested  and  sent  to  the  Bastile 
on  the  29th  of  December.  The  Duke  of  Maine  was  seized 
at  his  house  at  Seaux,  and  sent  to  the  castle  at  Dourlens  at 
the  Hotel  de  Thoulouse  in  Paris,  and  then  to  Dijon. 

"  They  put  me,"  says  Madame  de  Staal,  "  into  a  coach 
about  seven  in  the  evening,  with  three  musketeers.  I 

*  The  regent  had  some  time  before  been  informed  of  a  secret  corres- 
pondence of  the  Duke  and  Duchess  of  Maine  with  the  court  of  Madrid, 

through  the  means  of  the  Spanish  ambassador,  the  Prince  of  Cellamare. 
He  got  intelligence,  that  some  dispatches  of  great  importance  had  been 
sent  away  by  the  Abb6  de  Porto  Carero,  and  concealed  in  a  double  bottom 
that  had  been  made  to  his  chaise  for  that  purpose.  It  is  said,  that  he  first 
received  this  information  from  a  woman  that  kept  a  house  of  pleasure, 
who,  like  many  others  of  the  same  profession,  was  personally  known  to 
the  regent,  and  was  now  employed  by  him  as  a  spy.  The  ambassador's 
secretary  one  day  excused  himself  for  not  keeping  an  appointment  at  her 
house,  by  saying,  that  he  had  been  engaged  with  dispatches  that  were  but 
just  sent  off  by  the  Abbe  Porto  Carero,  Notice  of  this  was  immediately 
given  to  the  regent :  on  inquiry  the  circumstance  was  confirmed ;  orders 
were  sent  to  arrest  and  examine  the  abbe  ;  he  was  stopped  at  Poitiers 
the  dispatches  were  taken  from  him,  and  he  was  permitted  to  proceed  on 
his  journey.  After  reading  them,  the  regent  ordered  the  ambassador's 
house  to  be  surrounded  with  guards,  and  searched.  This  intrigue  had 
been  chiefly  managed  by  the  Duchess  of  Maine.  It  appears,  that  her 
views  principally  went  to  dissuade  the  court  of  Spain  from  acceding  to  the 
quadruple  alliance,  to  engage  it  to  use  its  influence  to  obtain  an  assembly 
of  the  States  in  France,  and  to  get  the  assembly  to  enforce  the  will  of 
Louis  XIV.  and  the  dispositions  that  had  been  made  by  him  In  favour  of 
his  legitimated  aaturai  children, 
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"  imagined  the  journey  would  not  be  iong,  and  tlrat  they 
"  were  carrying  me  to  the  Bastile,  We  accordingly  arrived 
**  there.  They  made  me  get  out  at  a  small  bridge,  where 
"  the  governor  received  me.  As  soon  as  I  entered,  they 
"  pushed  me  behind  a  door,  as  some  of  our  party  arrived 

at  the  same  time,  by  whom  they  did  not  choose  I  should 

**  be  seen. — -Those  being  put  into  their  c^ges,  the  governor 
conducted  me  to  minco 

"  My  room  had  only  the  bare  walls  bedaubed  with  char- 
coal,  the  pastime  of  my  predecessors.  They  brought  a 

"  straw-bottomed  chair ;  two  stones  to  support  a  faggot  with 
"  which  they  made  a  fire ;  they  very  ingeniously  stuck  a 
"  tallow-candle  against  the  wall ;  these  conveniences  being 
"  procured,  the  governor  left  me,  and  I  heard  five  or  six 
"  monstrous  bolts  locked  behind  him. 

"  At  last  the  governor  made  his  appearance  again,  bring- 
"  ing  Mademoisselle  Rondel*  with  him.  She  asked  him 
"  in  a  very  deliberate  manner,  if  we  were  to  lie  upon  the 
"  floor.  He  answered  with  a  sort  of  merriment,  which  we 
"  thought  out  of  season,  and  left  us. 

While  we  were  thus  in  conversation,  our  doors  opened 

"  with  great  noise.  Indeed  this  cannot  be  done  otherwise. 
"  They  f  desired  us  to  go  into  another  roon*i,  but  without 
"  saying  why.  They  don't  give  reasons  there,  and  everj'- 
"  one  you  see,  has  something  in  his  face  that  tells  you  not 

to  ask  any  questions. 
"  The  night  was  far  advanced,  and  we  neither  saw  beds 

"  nor  supper;  but  shortly  afterwards,  they  came  and  tool^ 
"  us  back  to  our  former  room.  I  now  found  here  a  small 
"  bed,  neat  enough;  an  arm  chair,  two  other  chairs,  a 

table,  a  bason,  an  earthen  pot  with  water,  and  a  kind 

"  of  truckle-bed  for  Rondel    She  did  not  like  her  bed^ 
*  Her  maid,  and  companion  in  her  prison. 
f  The  turnkeySj  who  had  come  in» 
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and  complained  ;  but  she  was  answered,  that  they  were 
his  Majesty's  beds,  and  that  she  ought  to  be  contents 

"  No  reply  could  be  made  to  this:— they  went  away,  and 
"  shut  us  up  as  before. 

"  To  procure  the  most  simple  necessary  that  we  are 
"  apprehensive  of  being  deprived  of,  aflbrds  more  joy  than 
"  the  greatest  piece  of  luxury  to  those  who  are  in  Want  of 
"  nothing.    I  wus  exceedingly  pleased  to  see  my  bed  ;  I 

beg-an  to  wish  for  supper,  and  recollected  the  musketeer, 
who  had  advised  me  to  eat  some  dinner.  It  was  now 

"eleven.  The  supper  at  last  came,  but  very  late:  the 
"  great  business  of  the  day  had  occasioned  some  derange- 
"  ment,  and  was  not  a  little  surprised  to  see  served  the  day 
"  following  at  six  o'clock,  what  to-night  I  had  so  long 

waited  for,  I  supped,  I  lay  down,  and  fatigue  and  op- 
"  pression  would  probably  have  made  me  sleep,  had  I  not 
"  been  prevented  by  a  bell  that  the  sentinel  struck  every 
"  quarter  of  an  hour,  to  shew  that  he  was  awake. 

"  Monsieur  de  Launay,  the  governor  of  our  castle,  had 
"  taken  possession  of  his  office  but  the  day  we  arrived 
"  there.  His  predecessor,  Monsieur  de  Bernaville,  died 
**  the  day  before.  De  Launay  was  his  relation  and  pupil, 
"  and  he  had  perfectly  fashioned  him  to  ail  the  practices 
"  of  the  jail.  He  came  to  see  me  the  next  morning  ;  and 
"  as  he  affected  an  air  of  pleasantry,  I  did  the  same.  He 
"  already  found  me  perfectly  tamed.  I  asked  him  for  some 
^*  books  and  cards.  He  sent  me  some  odd  volumes  of 

*'  Cleopatra,  which  I  made  the  most  ofj  and  played  at 
"  piquet  with  Rondel. 

"  We  shall  have  a  fine  opportunity,  says  Rondel,  on 
"  Sunday,  at  the  chapel,  to  see  the  other  prisoners  of  the 
^*  castle.    But  she  was  mistaken.    I  was  concealed  in  a 

uiche  where  I  neither  could  see  nor  be  seen. 

Being  entirely  occupied  with  other  thoughts,  I  haJ 
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paid  so  little  attention  to  what  I  brought  with  me,  that  I 
was  soon  in  want  of  every  thing.  I  had  no  other  cornet, 

"  but  the  one  on  my  head  ;  nor  any  more  shifts  than  a 
heroine  of  romance,  who  has  been  suddenly  run  away 
with.  My  only  resource  was  in  the  industry  of  Rondel, 

"  who  washed  my  linen  in  the  bason  in  which  we  washed 
"  our  hands.    While  she  was  washing  the  cornet,  I  put 

on  my  head  the  only  handkerchief  I  had  left,  and  it  was 
"  in  this  extreme  disha[)ille  I  received  the  first  visit  of  the 
"  Lieutenant  du  Roi.  No  situation  can  prevent  a  woman's 
"  being  displeased,  at  appearing  to  disadvantage  before  one 
"  she  sees  for  the  first  time. 

"  Mons.  de  Maison-rouge,  who  had  lately  got  this  place, 
"  had  been  a  Major  of  cavalry,  and  never  had  seen  any 

thing  but  his  regiment.  He  was  an  honest  open  soldier, 
"  full  of  excellent  qualities,  which  were  by  no  means  dis- 

graced  by  a  certain  rusticity  and  bluntness,  that  seemed 

"  naturally  allied  with  them.**  He  endeavoured  to  com- 
"  fort  her,  but,*'  she  proceeds,  "  this  sort  of  conversation 
"  appeared  to  me  extremely  suspicious ; — I  thought  he 

wanted  to  ensnare  rne  ; — I  did  not  know  him  then. 

"  When  my  wants  were  at  the  utmost,  the  governor 
came  into  my  room  one  day  with  a  purse  of  gold,  and 
followed  by  a  man  carrying  a  large  bundle  of  my  clothes. 

"  I  should  not  have  known  from  whence  they  came,  if  I 
had  not  recollected  the  purse  which  I  had  worked  and 

"  given  to  Monsieur  de  Valincourt.  He -was  not  afraid  to 
"  avow  his  solicitude  for  me,  at  a  time  when  ndy  other 

friends  would  not  acknovv^ledge  my  acquaintance. 
I  should  now  have  found  some  repose,  had  it  not  been 

for  an  idea  that  unfortunately  got  possession  of  my  mind, 
"  and  almost  constantly  dii^turbed  it.  Some  days  before 
"  I  was  arrested,  happening  lo  speak  of  the  Bastile  to  the 

Abbe  Chaulieu,  he  told  me  a  story  of  a  woman  of  rank, 
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**  who,  to  make  her  declare  her  secrets,  had  been  privately 
"  put  to  the  torture.     As  I  was  thought  to  be  in  the  con- 

fidence  of  the  Duchess  of  Maine,  I  imagined,  that  if  they 

^'  had  recourse  to  that  expedient  with  any  one,  it  would  be 
**  with  me.  I  had  a  wonderful  desire  to  examine  this  mat- 
"  ter,  but  I  knew  not  how  to  go  about  it.  One  day  that 
"  our  Lieutenant  du  Roi  came  to  see  me,  I  ventured  to 
"  bring  the  discourse  upon  things  I  had  been  told  about 
"  theBastile  ;  but  he  treated  them  as  childish  stories.  At 

last  lowering  my  voice,  as  people  generally  do  when  they 

"  are  embarrassed  and  afraid,  I  said,  h  was  even  pretended 
"  that  persons  had  been  put  to  the  torture  without  any 
"  form  of  trial.  He  made  no  reply.  We  were  walking  up 
"  and  down  the  room  ;  he  took  another  turn,  and  went  away 
"  I  thought,  a  little  too  abruptly.  I  remained  confounded ; 
"  and  almost  persuaded  that  I  was  destined  to  undergo 

this  horrid  ceremony.  I  imagined  he  knew  it — I  con- 
"  tinued  walking  with  immensely  long  steps,  and  making 
**  profound  reflections.     I  found  out  afterwards  that  the 

lieutenant  was  deaf  of  one  ear,  and  that  I  had  got  on  his 
deaf  side  when  I  addressed  my  last  observation  to  him, 

"  I  have  often  laughed  since  at  the  fright  his  supposed  cir- 
"  cnmspection  then  occasioned  me." 

The  governor  asked  her,  if  she  wished  to  confess  ;  slie 
desired  it  exceedingly,  but  wanted  a  confessor  of  her  own 
choosing.  He  told  her  that  was  impossible,  and  she  must 

be  satisfied  with  the  confessor  belonging  to  the  castle.  'J^o 
a  mind  already  tainted  with  distrust,  this  was  enough  to 
rouse  it.  She  imagined  the  confession  might  be  made  use 
of  to  obtain  her  secrets.  She  was  for  some  time  perplexed 
between  her  duty  and  her  fears;  her  devotion,  however, 
prevailed,  and  she  says, Never  was  any  suspicion  more 

"unjust;  I  found  him  (the  confessor)  full  of  goodness, 
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"•simple,  and  compassionate;  more  disposed  to  pity  mt 
"  for  my  misfortunes,  than  reprove  me  for  my  faults." 

The  following  passage  shews  the  extreme  precaution  that 
was  observed  at  the  Bastile,  to  prevent  the  prisoners  from 
having  any  communication  with  persons  abroad. 

"  Throwing  myself  on  my  knees  b  .fore  the  governor,  I 
entreated  him  to  write  with  his  own  hand  a  note  that  I 

"  should  dictate,  to  Madame  de  Grieu,  merely  to  relieve 
*'  her  from  the  terrible  state  of  anxiety  in  which  I  knew  she 

must  be  on  my  account;  but  he  was  inexorable,  fearing 

*'  the  plainest  expressions,  though  written  by  himself  might 
**  convey  an  hidden  meaning." 

The  Lieutenant  du  Roi,  the  honest  Maison-rouge,  became 
the  captive  of  his  prisoner.       Though  he  did  not  explain 

"  himself  clearly,  all  his  actions  proved  it.    An  attention 
"  to  all  my  wants,  that  never  diminished  ;  a  complacency, 
"  without  affectation;  a  greater  desire  to  see  me  satisfied, 
"  than  to  please  me  ;  and  a  mind  so  much  devoted  to  me, 
"  that  he  seemed  to  forget  his  own  existence.    I  have  never 
*'  been  a  witness  in  real  life,  or  read  in  romance  of  senti- 
"  ments  so  pure  :  sentiments  that  were  invariable ;  and  so 
"  much  the  more  valuable,  as  they  were  not  the  effect  of 
reasoning  and  refinement,  but  of  simple  nature;  who 
seems  to  have  taken  pleasure  in  making  a  heart,  of 
w  hich  she  could  say,  Here  at  least  is  o7ie,  in  luhich  there 
is  notlting  to  he  found  fault  icithr 
Xear  her  apartment  was  that  of  the  Chevalier  de  Menil, 

They  never  had  seen  each  other;  but  the  similarity  of 
their  situations,  and  their  common  danger,  made  her  take 
an  interest  in  w^hat  concerned  him.  Maison-rouge,  who 
was  constantly  thinking  of  ways  to  amuse  her,  proposed 
to  Menil  to  write  her  some  verses.  The  verses  were 
answered  ;  they  were  followed  by  letters  ;  the  letters  by 
visits  ;  and  those  produced  a  mutual  passioii,  that  had  been 
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already  been  prepared  by  sympathy.  It  was  declared  by 
the  one,  and  scon  avowed  by  the  other.  She  says,  **  Le 
"  pays  que  nous  habitions  abrege  beaucoup  de  formali- 
**  tes.  Par-tout  ailleurs  j'eusse  ere  long  temps  sans  vouloir 
"  ecouter  ;  plus  long  temps  encore  arepondre;  mais  dans 
"  un  lieu,  ou,  parvenus  a  se  voir  on  ne  scait  pas  si  Ton  se 
"  reverra  jamais,  on  dit  en  un  heure  ce  que,  hors  de  l^, 
"  on  n'eut  pas  dit,  peut-etre,  dans  un  annee :  et  non  seul- 
"  ment  on  y  parle,  mais  on  y  pense  tout  autrement  qu*on 
"  ne  feroit  ailleurs*." 

One  day  that  the  Lieutenant  du  Roi  was  abroad,  the 
governor  met  the  Chevalier  de  Menil  returning  from  the 
apartment  of  Mademoiselle  de  Launay  to  his  own.  The 
offence  was  punish^'d,  by  his  being  removed  to  another 
tower,  and  confined  with  greater  rigour.  In  her  distress 
she  resolved  to  avow  to  Maison-rouge  her  passion  for  Menil ; 
to  entreat  his  good  offices  for  him  and  to  get  him  to  faci- 

litate their  correspondence.  She  says,  "  He  remained  for 
"  some  time  as  if  lost  in  a  confusion  of  sentiments  ;  but  the 

effects  of  my  affliction,  and  of  the  confidence  I  had  placed 
"  in  him,  began  to  shew  themselves  on  his  countenance, 
"  At  last,  making  an  effort  to  explain  himself,  he  said : 
"  You  know  how  much  I  am  devoted  to  you  ;  I  will  now 
"  give  you  a  proof  of  it,  but  you  must  explain  the  nature 
"  of  your  connection  with  Monsieur,  de  Menil.  If  his 
*'  intentions  are  pure,  if  he  means  to  make  you  honourably 
"  happy,  I  will  give  myself  up  without  reserve  to  every 
**  thing  that  can  contribute  to  your  welfare  :  but  unless  his 
"  conduct  be  unquestionable,  it  would  be  unworthy  of  you 

*  Everywhere  else  f  should  have  been  along  time  without  listening  to, 
"  yet  longer  in  answering,  such  declarations  ;  but  in  a  place  where  we 
*'  might  never  meet  each  other  again,  one  says  in  an  hour,  what  other_ 
**  wise,  perhaps,  one  had  not  said  in  a  year :  and  not  only  speak,  but  think 
*'  different  from  what  we  should  do  elsewhere," 

Vol.  I.  2  G 
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to  have  any  farther  communication  with  him,  and  it 

"  would  be  disgraceful  to  me  to  have  been  employed  in  it." 
Having  satisfied  him,  that  nothing  had  ever  passed  between 
them  with  which  virtue  or  modesty  could  be  offended,  and 
that  they  were  pledged  to  each  other  in  marriage,  they, 
through  his  means,  daily  wrote  to  each  other  ;  but,  saye 
she,**  he  has  avowed  to  me  since  that,  every  letter  we 
"  delivered  to  him  was  a  poigjiard  plunged  into  his  bosom  ; 
"  yet  he  was  not  the  less  exact  in  faithfully  observing  the 
"  rules  he  had  established  for  our  correspondence." 

By  an  order  from  the  regent,  the  Chevalier  de  Menil  was 
allowed  a  greater  degree  of  liberty ;  he  now  dined  fre- 

quently with  the  governor,  and  spent  much  of  his  time  with 
the  duke  of  Richlieu,  who  was  then  likewise  in  the 
Bastile. 

The  Duke  and  Duchess  of  Maine  having  been  permitted 
to  return  to  Seaux,  the  prisoners  in  general,  who  had  been 
arrested  on  their  account,  were  treated  with  less  severity 
than  before.  They  were  allowed  to  visit  each  other,  and 
they  generally  met  in  the  evenings  at  the  apartments  of  a 
Madame  de  Pompadour.  Madame  de  Staal,  at  this  period 

of  her  imprisonment,  says,  *'  My  connection  with  Menil, 
**  however  painful  to  Maison-rouge,  had  been  softened  by 
**  the  opportunity  he  had  of  being  useful  to  me.  He  con- 
"  ducted  our  correspondence;  and,  as  he  knew  all  we  did, 
**  it  set  limits  to  his  anxiety  :  but,  by  this  change,  even  that 
'*  sort  of  consolation  was  taken  away,  and  there  only 
"  remained  gratitude  for  services  we  no  longer  stood  in 
**  need  of."    He  said,  '*  You  are  now  happy  ;  T  wished  it. 

Live  in  peace  with  one  you  love,  but  do  not  exact  from 

"  me,  that  I  should  witness  it.  As  long  as  my  services 
"  were  wanted,  I  surmounted  niy  feelings ;  I  should  do 
*'  the  same  if  you  again  stood  in  need  of  them,  but  they 
^'  are  no  longer  necessary.*' — She  however  insisted  that  he 
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should  continue  to  visit  her  ;  he  was  unable  to  refuse,  but 
it  only  tended  to  confirm  the  passion  that  carried  him 
slowly  to  his  grave. 

The  Chevalier  de  Menil  v^as  set  at  liberty,  but  exiled  to 
his  estate  at  Anjou.  She  v/as  detained  some  months  longer. 
The  correspondence  by  letters  U'as  renewed .  but  Menil, 
now  at  liberty  and  among  his  acquaintance,  was  less  pas- 

sionate and  exact  than  Menil  in  the  Bastile. 

Being  at  a  window,  I  saw  Maison-rouge  coming  in  a 

"  great  hurry  across  the  court  with  a  paper  in  his  hand, 
"  He  entered  my  room  in  a  state  of  perturbation  that 
"  alarmed  me.  While  I  was  looking  at  him  with  astonish- 
*'  ment,  he  gave  me  the  paper — it  was  the  lettre  de  cachet 
"  that  set  me  at  liberty  : — You  are  now  free,  said  he,  and  I 

lose  you — I  most  ardently  desired  thismoment~I  would 
"  have  given  my  life  to  procure  your  liberty — it  is  obtained, 
"  and  I  shall  cease  to  see  you  ! — "  She  was  discharged 
from  the  Bastile  on  the  6tli  of  June,  1720.— The  cat,  that, 
had  amused  her  in  her  solitude,  became  the  flwourite  com- 

panion of  Maison-rouge. — He  says,  in  a  letter  to  her,  dated 
the  7th, "  I  wished  you  away- — you  are  gone,  and  I  am 
"  wretched.'" 

The  robust  health  of  Maison-rouge  from  this  time  gra- 
dually declined.  To  restore  it,  he  was  sent  to  drink  the 

waters  in  his  native  province,  where  in  a  few  months  he 

ended  his  life,  "  ofivhich  he  had  long  been  wearyJ' 
Mademoiselle  de  Launay  resumed  her  place  about  the 

person,  and  in  the  confidence,  of  the  Duchess  of  Maine. 
But  the  impatience  of  de  Menil  to  see  her,  fell  infinitely 
short  of  what  she  had  expected.  The  impressions  he  had 
received,  while  a  prisoner  like  herself,  were  gone  off ;  and 
after  a  few  months  spent  in  pretexts  on  one  hand,  and 
disappointment  on  the  other,  their  connection  ended. 

Rondell  v»^as  taken  into  the  service  of  the  Duchess  of 
2  G  2 
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Maine. — Mademoiselle  de  Launay  refused  several  proposals 
of  marriage,  and,  among  others,  of  Dacier,  after  the  death 
of  his  celebrated  wife.  She  at  last  married  Monsieur  de 
Staal,  an  officer  of  a  good  family,  but  small  fortune,  and 
a  widower  with  two  daughters.  She  died  at  Passy,  on 
the  15th  of  June,  1750. 

SECTION  LXXII. 

HABIT. 

«  This  is  an  art 
Which  doth  mend  nature,  change  it  rather ;  but 
The  art  itself  is  nature. 

SlIAKSPEARE. 

There  is  hardly  any  delusion  by  which  men  are 
greater  suifTerers  in  their  happiness  than  by  their  ex- 

pecting too  much  of  what  is  called  pleasure;  that  is, 
from  those  intense  delights  which  vulgarly  engross  the 
name  of  pleasure.  The  very  expectation  spoils  them. 
When  they  do  come,  we  are  often  engaged  in  taking  pains 
to  persuade  ourselves  how  much  w^e  are  pleased,  rather 
than  enjoying  any  pleasure  which  springs  naturally  out  of 
the  object.  And  whenever  we  depend  upon  being  vastly 
delighted,  we  most  frequently  go  home  secretly  grieved  at 
missing  our  aim.  Likewise,  when  this  humour  of  being 
prodigiously  delighted  has  once  taken  hold  of  the  imagina- 

tion, it  hinders  us  from  providing  for,  or  acquiescing  in, 
those  gentle  soothing  engagements ^  a  due  variety  and  sue- 
cession  of  which  are  the  only  things  that  supply  a  continued 
stream  of  happiness.  It  has  been  shewn,  there  is  a  limit  at 
which  they  ever  afterwards  decline.  They  are  by  necessity 
of  short  duration^  as  the  organs  cannot  hold  on  their  emo- 
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tions  beyond  a  certain  length  of  time  ;  and  if  you  endea- 
vour to  compensate  for  this  imperfection  in  their  nature, 

by  the  frequency  with  which  you  repeat  them,  you  lose 
more  than  you  gain  by  the  fatigue  of  the  faculties  and 
diminution  of  sensibility.  We  have  in  this  account  said 
nothing  of  the  loss  of  opportunities,  or  the  decay  of  facul- 

ties, which  whenever  they  happen  leave  the  voluptuary 
destitute  and  desperate  ;  teased  by  desires  that  can  never 
be  gratified,  and  the  memory  of  pleasures  which  must 
return  no  more.  On  the  contrary,  moderate  enjoyment, 
admitting  frequent  reiteration  without  diminution,  and 
occupying  the  mind  without  exhausting  it,  gets  gradually 
stronger,  till  it  becomes  a  habit.  As  business  is  often 
painful,  and  is  never  pleasant  beyond  a  certain  bound,  the 
habitual  increase  of  moderate  pleasures,  are  admirably 
contrived  for  reconciling  us  to  whatever  course  of  life  may 
be  our  lot.  The  habits  themselves  are  much  the  same ; 
for  whatever  is  made  habitual  becomes  smooth,  and  easy, 
and  often  almost  indifferent.  The  return  of  an  old  habit 

is  likewise  easy,  whatever  the  hahit  be.  Therefore  the 
advantage  is  on  the  side  of  those  habits  which  allow  of 
indulgence  in  the  deviation  of  them.  The  luxurious 
receive  no  greater  pleasure  from  their  dainties  than  the 
peasant  does  from  his  bread  and  cheese ;  but  the  peasant 
whenever  he  goes  abroad  finds  a  feast,  whereas  the  epicure 
must  be  well  entertained  to  escape  disgust.  Those  who 
spend  every  day  at  a  coffee-house,  reading  the  magazines 
and  papers,  and  those  who  go  every  day  to  the  plough, 
pass  their  time  much  ahke  ;  intent  upon  what  they  are 
about,  wanting  nothing,  regretting  nothing,  they  are 
both  in  a  state  of  eage  :  but  then,  whatever  suspends  the 
occupation  of  the  frequenter  of  the  coffee-house  distresses 
him  ;  whereas  to  the  labourer,  every  interruption  is  a  refresh- 

ment :  and  this  appears  in  the  different  effect  that  Sabbath 
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produces  upon  the  two,  which  proves  a  day  of  recreation 
to,  the  one,  but  a  lamentable  burden  to  the  other.  The  man 
who  has  learned  to  live  alone,  feels  his  spirits  enlivened 
whenever  he  enters  into  compan}',  and  takes  his  leave  with- 

out regret:  another,  who  has  long  been  accustomed  to  a 
crowd  or  continual  succession  of  company,  experiences  in 
company  no  great  elevation  of  spirits,  nor  much  higher 
satisfaction  than  what  the  man  of  a  retired  life  finds  in  his 

chimney  corner.  So  far  their  conditions  are  equal  :  but  let 
a  chani;e  of  place,  fortune,  or  situation,  separate  the  com- 

panion from  his  circle,  his  visitors,  his  club,  common-room, 
or  coffee-house,  and  the  difference  wiii  be  then  marked. 
Solitude  comes  to  the  one  clothed  with  melancholy  :  to  the 
other  it  brings  liberty  and  quiet.  You  will  see  the  one 
fretful  and  restless,  at  a  loss  hov\  to  dispose  of  his  time, 
till  the  hour  con.es  round  that  he  can  forget  himself  in  bed : 
the  other  easy  and  satisfied;  is  ready  to  admit  any  little 
amusement  that  casts  up,  or  to  turn  his  hand  and  attention 
to  the  first  business  that  shall  present  itself.  A  reader  who 
has  inured  himself  to  books  of  science,  if  a  novel,  an  arti- 

cle of  news,  a  narrative  of  an  interesting  voyage,  or  the 
journal  of  a  traveller,  fall  in  his  way,  sits  down  to  the 
repast  with  relish,  and  enjoys  his  entertainment.  Another, 
with  whom  nothing  goes  down  but  books  of  humour  and 
pleasantry,  seldom  can  find  delight;  and  v/hen  in  a  book- 

seller's shop,  is  more  in  search  of  diversion  than  really 
diverted,  and  it  is  rare  that  he  can  enjoy  amusement  from 
this  innocent  source.  So  important  is  it  to  happiness  to 
constitute  habits  not  of  too  great  indulgence. 

Hence  custom  hath  a  greater  influence  than  any  other 
known  cause,  to  put  the  rich  and  the  poor  upon  a  level; 
weak  pleasures,  the  share  of  the  latter,  become  fortunately 
stronger  by  custom  ;  while  voluptuous  pleasures,  the  share 
of  the  former,  are  continually  losing  ground  by  satiety. 
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and  therefore  real  enjoyment  indeed  oftener  falls  from  this 
law,  to  share  of  the  latter  than  the  former.  It  is  an  old 
and  true  proverb.  Hunger  is  the  best  sauce.  Objects  of 
taste  that  are  dehcious,  far  from  tending  to  become  habitual^ 
are  apt  by  indulgence  to  produce  satiety  and  disgust  ;  no 
man  contracts  a  habit  of  sugar,  honey,  or  sweet-meats,  as 
he  does  of  tobacco. 

These  violent  delights  have  violent  ends. 
And  in  their  triumph  die.    The  sweetest  honey 
Is  loathsome  in  its  own  deliciousness, 
And  in  the  taste  confounds  the  appetite  ; 
Therefore  love  mod'rately,  long  love  doth  so  ; 
Too  swift  ari'ives  as  tardy  as  too  slow. 

Sejakspeare. 

The  same  observation,  as  we  have  before  observed,  holds 
with  respect  to  ail  objects  that,  being  extremely  agreeable, 
raise  violent  passions.  These,  by  an  original  law  in  our 
nature,  increase  quickly  to  their  full  growth,  and  decay 
with  no  less  precipitation:  and  custom  is  too  slow  in  its 
operation  to  overcome  that  law.  Exquisite  pleasures  are 
extremely  fatiguing,  occasioning  a  great  expence  of  the 
sensorial  or  irritable  principle,  and  it  is  wisely  ordained, 
that  satiety  and  disgust  shall  arise  from  reiteration  ;  though 
CUSTOM  does  exalt  more  moderate  gratifications,  and  blunt 
the  edge  of  distress  and  pain. 

Any  slight  or  moderate  pleasure  frequently  reiterated^ 
forms  a  peculiar  coiuiection  betwixt  us,  and  what  causes 
that  pleasure.  This  connection  termed  habit,  has  the 
effect  to  awaken  our  desire  or  appetite  for  that  thing,  when 
it  returns  not  as  usual.  During  the  course  of  enjoyment, 
the  pleasure  rises  insensibly  higher  and  higher,  till  a  habit 
be  established  ;  at  which  time  the  pleasure  is  at  its  height. 
It  continues  not,  however,  stationary  :  the  same  customary 
reiteration  brings  it  down  insensibly  to  almost  a  state  of 
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non-action.  A  new  passion  however,  is  created  ;  namely, 
a  demand  or  want  of  that  which  was  once  a  stronp;  grati- 

fication ;  and  what  we  have  at  present  in  view,  is  to  prove, 
that  those  things  which  at  first  are  but  mf>derately  agreeable, 
are  the  aptesl  to  become  habitual.  Spirituous  liquors, 
cheese,  &c.  are  at  first  scarcely  a^reej^ble,  but  they  are  more 
especially  able  to  produce  this  ?2€W  passion,  and  to  become 
an  habitual  appetite  :  and  custom  prevails  so  far,  as  even  to 
in^ke  us  fond  of  things  originally  disagreeable,  such  as 
snuff  and  tobacco.  Nay,  instances  are  not  xvanting,  of 
people  being  fond  of  medicine;  and  that  a  face  at  first 
disagreeable,  being  afterwards  rendered  indifferent  by  fa- 

miliarity, and  at  length  agreeable  by  cu.stojn. 
To  introduce  a- habit,  frequency  of  acts  is  not  sufficient 

without  length  of  time :  the  quickest  succession  of  acts  in 
a  short  time  is  not  sufficient,  nor  a  slow  succession  in  the 
longest  time.  The  effect  must  be  produced  by  a  moderate 
soft  action,  and  a  long  series  of  easy  touches,  removed 
from  each  other  by  certain  intervals.  Nor  are  these  often 
sufficient  without  regularity  in  the  time,  place,  and  other 
circumstances  of  the  action  :  the  more  uniform  any  ope- 

ration is,  the  sooner  it  becomes  habitual.  Thus  custom 
hath  an  effect  upon  our  pleasures,  upon  our  actions,  and 
even  upon  our  thoughts  and  seuttments. 

Habit  makes  no  figure  during  the  vivacity  of  youth  ;  in 
the  middle  age  it  gains  ground;  and  in  old  age  governs 
without  control.  In  that  period  of  life,  generally  speaking, 
we  eat  at  a  certain  hour,  go  to  rest  at  a  certain  hour,  aU 
by  the  direction  of  habit :  nay,  a  particular  seat,  table, 
bed,  comes  to  be  essential  ;  and  a  habit  in  any  of  these 
cannot  be  contioiied  without  uneasiness.  For  which  rea- 

son it  seldom  answers  the  expectations  of  those  who  retire 
from  their  shops  and  counting-houses  to  enjoy  the  remainder 
of  their  days  in  leisure  and  tranquillity;  much  less  of 
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such,  who,  after  the  habit  of  a  bustling  life,  in  a  fit  of 
chagrin,  shut  themselves  up  in  cloisters  and  hermita^vs ; 
or  quit  the  world,  and  their  stations  in  it,  for  solitude  and 
repose.  Hence  probably  the  reason  why  the  old  Don:,  of 
colleges,  when  they  get  livings  and  marry,  are  so  .seldom 
happy. 

Thus  the  pleasure  of  social  intercourse  with  any  person 
is  often  at  first  very  taint,  but  grows  into  a  lasting  affection 
by  reiteration.  Affectfon  thus  generated,  whether  it  be 
friendship  or  love,  seldom  swells  into  any  tumultuous  or 
vigorous  passion ;  but  is,  however,  the  htrongest  cement 
that  can  bind  together  two  individuals  of  the  human  species. 
In  like  manner,  a  slight  degree  of  disgust  often  reiterated 
with  regularity,  grows  into  a  habit  of  aversion,  which  com- 

monly subsists  for  life. 
A  habit  never  fails  to  admonish  us  of  the  wonted  time 

of  gratification,  by  raising  a  pain  for  want  of  the  object, 
and  a  desire  to  have  it.  The  pain  of  want  is  always  first 
felt;  the  desire  naturally  follows;  and  upon  presenting 
the  object,  both  vanish  instantaneously.  In  pleasures  in- 

dulged regularl}^  and  at  equal  intervals,  the  appetite, 
remarkably  obsequious  to  custom,  returns  regularly  with 
the  usual  time  of  gratification. 

Hence  a  man  accustomed  to  smoke  tobacco,  at  the  usual 
interval  feels  a  confused  pain,  and  the  same  may  be  ob- 

served in  persons  addicted  to  drinking,  who  are  in  a  very 
uneasy  restless  state  at  the  time  they  are  in  the  habit  of 
recurring  to  the  bottle. 

The  pain  of  habit  is  less  under  our  power  than  any  other 
pain  that  arises  from  want  of  gratification  :  hunger  and 
thirst  are  more  easily  endured,  especially  the  first,  than  an 
unusual  intermission  of  an  habitual  pleasure  :  persons  are 

often  heard  to'  declare,  that  they  would  sooner  forego  sleep and  food,  than  tobacco. 
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The  pain  of  want  arising  from  hahlt  seems  directly 
opposite  to  that  of  satiety.  Moderate  pleasures  are 
augmented  gradually  by  reiteration,  till  they  become /iaZ>2- 

and  then  they  are  at  their  height  :  but  they  are  not 
long  stationary  ;  for  from  that  point  they  gradually  deca}^ 
till  they  vanish  altogether. 

The  pain  occasioned  by  want  of  gratification,  runs  a 
different  course;  it  increases  uniformly;  and  at  last  be- 

comes extreme,  when  the  pleasure  of  gratification  is  re- 
duced to  nothing. 

Few  experiments  have  been  instituted  with  a  view  to 
shew  how  far  this  accommodating  principle  in  nature  may 
be  extended  in  different  species  of  plants  and  animals. 
It  is  known,  however,  that  the  lamb  and  the  dove  can  be 
made  carnivorous ;  and  that  the  hawk,  laying  aside  its 
natural  propensity  for  flesh,  can  be  brought  by  art  to  live 

upon  grain.  The  horses  in  Hudson's  Bay  eat  all  kind  of 
animal  food  ;  and  we  are  assured,  by  the  most  authentic 
authors,  that  in  Iceland,  not  only  black  cattle,  but  also 
sheep,  are  almost  entirely  fed  upon  fish  during  the  winter 
season.  I  have  known,  says  the  immortal  Hunter,  for 
above  thirty  years,  that  the  hawk  tribe  can  be  made  to 
feed  upon  bread  ;  for  to  a  tame  kite  I  first  gave  fat,  which 
it  ate  very  readily  ;  then  tallow  and  butter;  and  afterwards 
small  balls  of  bread  rolled  in  fat  or  butter  ;  and  by  de- 

creasing the  fat  gradually,  it  at  last  eat  bread  alone,  and 
seemed  to  thrive  as  well  as  when  fed  with  meat*. 

So  very  much  do  some  individuals  of  the  vegetable  tribe 
accommodate  themselves  to  different  situations,  to  soil,  to 
climate,  and  the  state  of  cultivation,  that  those  naturalists 
who  have  not  been  accustomed  to  nice  and  accurate  dis- 

criminations, have  frequently  mistaken  the  variations  of 
the  same  plants  for  so  many  species.    These  variations 

*  Vide  Observations  on  the  Jnimal  Economy ,  by  John  Hunter,  p.  535. 
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may  be  daily  seen,  by  examining  the  plant  as  it  grows  on 
the  mountains,  in  the  vallies,  in  the  garden,  or  in  the  fields; 
or  bringing  it  from  a  rude  uncultivated  state,  where  it 
sometimes  lays  aside  its  formidable  prickles,  and  changes 
the  colour  and  structure  of  its  flowers.  We  may  add,  that 
animals  covered  with  down  or  hair  have  it  thick  or  thin, 
long  or  short,  according  to  the  different  exigencies  of 
climate. 

In  all  living  bodies,  it  frequently  happens  that  several 
characteristic  distinctions,  as  the  colour,  the  features,  and 

several  diseases  *  which  originally  were  the  effect  of  cir- 

*  Nothing  is  more  certain  than  that  there  are  hereditary  diseases,  or 
what  comes  to  the  same  thing,  predisposition  to  such.  Men  of  fortune 
and  opulence  have  it  in  their  power  to  obey  the  laws  of  nature  and  of  love  ; 
and  yet  how  common  are  the  examples  of  such  men  acting  an  interested 
part  in  their  matrimonial  engagements.  Instead  of  following  the  dictates 
of  nature,  they  disregard  the  high  privilege  they  enjoy,  sacrifice  their  taste, 
their  passion,  and  often  their  happiness  during  life,  at  the  shrine  of  gold. 
To  accomplish  this  sordid  end,  they  often  embrace  deformity,  disease, 
ignorance,  peevishness,  and  every  thing  that  is  disgusting  to  the  generous 
mind.  The  consequences  do  not  affect  them  only,  but  the  public.  Men 
of  rank,  in  all  nations  and  governments,  are  the  natural  guardians  of  the 
state.  For  these  important  purposes,  their  minds  should  be  noble,  gene- 

rous, and  bold  ;  and  their  bodies  should  be  strong,  masculine,  fit  to  en- 
counter the  fatigues  of  war,  and  to  repel  every  hostile  assault  that  may  be 

made  upon  their  country.  But,  when  men  of  this  description,  whatever 
be  their  motives,  intermarry  with  weak,  deformed,  puny,  or  diseased 
females,  their  progeny  must  of  necessity  degenerate.  The  strength,  beauty, 
and  symmetry  of  their  ancestors,  are,  perhaps,  for  ever  lost.  What  is  still 
more  to  be  regretted,  debility  of  body  is  almost  invariably  accompanied 
with  weakness  of  mind.  Thus,  by  the  avarice  of  one  individual,  a  noble 
and  generous  race  is  completely  destroyed.  By  reversing  this  conduct,  it 
is  true,  the  breed  may  again  be  mended ;  but  to  repair  a  single  breach, 
Kiany  generations,  endowed  with  prudence  and  circumspection,  will  be 
requisite.  A  successive  degeneration,  however,  is  an  infallible  conse- 

quence of  imprudent  or  interested  marriages  of  this  kind.  One  puny  race 
may  for  some  time  be  succeeded  by  another,  till  at  last  their  constitution 
become  so  feeble,  that  the  animals  lose  even  the  faculty  of  multiplying 
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cumstance,  do  at  last  come  so  fixed  in  the  system,  that 
they  are  afterwards  transmitted  to  posterity  through  some 
generations.  With  regard  to  animals  and  vegetables  this 
fact  is  undoubted. 

SECTION  LXXIII. 

SOME  PRACTICAL  OBSERVATIONS   ON  HABIT. 

If  all  the  year  were  playing  holidays, 
To  sport  would  be  as  tedious  as  to  work. 

Shakspeare. 

There  is  not  a  common  saying  which  has  a  better  turn 
of  sense  in  it,  than  what  we  often  hear  in  the  mouths  of 

the  vulgar,  that  "  custom  is  second  nature''  It  is  indeed  able 
to  form  the  man  anew,  and  to  give  him  inclinations  and 
capacities  altogether  different  from  those  he  was  born  with. 
Dr.  Plot,  in  his  History  of  Staffordshire,  tells  us  of  an 
idiot  that  chancing  to  live  within  the  sound  of  a  clock,  and 
always  amusing  himself  with  counting  the  hour  of  the  day 
whenever  the  clock  struck,  the  clock  being  spoiled  by  some 
accident,  the  idiot  continued  to  strike  and  count  the  hour 

"without  the  help  of  it,  in  the  same  manner  as  he  had  done 
when  it  was  intire.  Though  I  dare  not  vouch  for  the 
truth  of  this  story,  it  is  very  certain  that  custom  has  a  me^ 
chanical  effect  upon  the  body,  at  the  same  time  that  it  has  a 
very  extraordinary  influence  upon  the  mind. 

their  species.  This  gradual  degeneration  is  a  great  cause  of  the  total 
extinction  of  some  of  our  noble  families.  That  it  should  be  so,  is  a  wise 
and  beneficent  institution  of  nature  ;  for  if  such  debilitated  races  were  con- 

tinued, an  universal  degeneration  might  soon  take  place,  and  mankind 
would  be  unable  to  perform  the  duties,  or  to  undergo  the  labour  of  life. 
Nature  thus  first  chastises,  and  at  last  extirpates,  all  those  who  act  con- 

trary to  her  established  laws. 
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T  shall  in  this  paper  consider  one  very  remarkable  effect 
which  custom  has  upon  human  nature  ;  and  which,  if  rightly 
observed,  may  lead  us  into  very  useful  rules  of  life.  What 
I  shall  here  take  notice  of  in  custom,  is  its  wonderful  effi- 

cacy in  making  every  thing  pleasant  to  us.  A  person  who 
is  addicted  to  play  or  gaming,  though  he  took  but  little 
delight  in  it  at  first,  by  degrees  contracts  so  strong  an  incli- 

nation towards  it,  and  gives  himself  up  so  entirely  to  it, 
that  it  seems  the  only  end  of  his  being.  The  love  of  a 
retired  or  busy  life  will  grow  upon  a  man  insensibly,  as  he 
is  conversant  in  the  one  or  the  other,  till  he  is  utterly  un- 

qualified for  relishing  that  to  which  he  has  been  for  some 
time  disused.  Nay,  a  man  may  smoke  or  drink,  or  take 
snuff,  till  he  is  unable  to  pass  away  his  time  without  it; 
not  to  mention  how  our  delight  in  any  particular  study, 
art,  or  science,  rises  and  improves  in  proportion  to  the  ap- 

plication which  we  bestow  upon  it.  Thus,  what  was  at 
first  an  exercise,  becomes  at  length  an  eritertainment. 
Our  employments  are  changed  into  our  diversions.  The 
mind  grows  fond  of  those  actions  she  is  accustomed  to, 
and  is  drawn  with  reluctancy  from  those  paths  in  which 
she  has  used  to  walk. 

Not  only  such  actions  as  were  at  first  indifferent  to  us, 
but  even  such  as  were  painful,  will  by  custom  and  practice 
become  pleasant.  Sir  Francis  Bacon  observes,  in  his  Na- 
tural  Philosophy,  that  our  taste  is  never  pleased  better  than 
with  those  things  which  at  first  created  some  disgust.  He 
gives  particular  instances  of  claret,  coffee,  and  other  liquors, 
which  the  palate  seldom  approves  upon  the  first  taste;  but 
when  it  has  once  got  a  relish  of  them  generally  retains  it 
for  life.  The  mind  is  constituted  after  the  same  manner, 
and,  after  having  habituated  herself  to  any  particular  exer- 

cise or  employment,  not  only  loses  her  first  aversion 
towards  it,  but  conceives  a  certain  fondness  and  affection 
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for  it.  I  have  beard  one  of  the  greatest  geniuses  this  age 
has  produced,  who  had  been  trained  up  in  all  the  polite 
studies  of  antiquity,  assure  me,  upon  his  being  obliged  to 
search  into  several  lolls  and  records,  that  notwithstanding 
such  an  employment  was  at  first  very  dry  and  irksome  to 
him,  he  at  last  took  an  incredible  pleasure  in  it,  and  pre- 

ferred it  even  to  the  reading  of  Virgil  or  Cicero.  The 
reader  will  observe,  that  I  have  not  here  considered  custom 
as  it  makes  things  easy,  but  as  it  renders  them  delightful ; 
and  though  others  have  often  made  the  same  reflections,  it 
is  possible  they  may  not  have  drawn  those  uses  from  it, 
with  which  I  intend  to  fill  the  remaining  part  of  this 
section. 

If  we  consider  attentively  this  property  of  human  nature, 
it  may  instruct  us  in  very  fme  moralities.  In  the  first 
place  I  Vv^ould  have  no  man  discouraged  with  that  kind  of 
life  or  series  of  action,  in  which  the  choice  of  others,  or  his 
own  necessities,  may  have  engaged  him.  It  may  perhaps 
be  very  disagreeable  to  him  at  first;  but  use  and  applica- 

tion will  certainly  render  it  not  only  less  painful,  but  pleas- 
ing and  satisfactory. 

In  the  second  place  I  Vv^ouid  recommend  to  every  one 
that  admirable  precept  which  Pythagoras  is  said  to  have 
given  to  his  disciples,  and  which  that  philosopher  must 
have  drawn  from  the  observation  I  have  enlarged  upon  : 
"  Optimum  vitcs  geims  eUgito,  nam  consiietudo  faciei  jucun^ 
dissimum "  pitch  upon  that  course  of  life  which  is  the 
most  excellent,  and  custom  will  render  it  the  most  delight- 

ful." Men,  v.'hose  circumstances  will  permit  them  to  choose 
their  own  way  of  life,  are  inexcusable  if  they  do  not  pur- 

sue that  which  their  judgment  tells  them  is  the  most  laud- 
able. The  voice  of  reason  is  more  to  be  regarded  than 

the  bent  of  any  present  inclination,  since  by  the  rule  above 
mentioned,  inclination  will  at  length  come  over  to  reason. 
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though  we  can  never  force  reason  to  comply  with  inclina- 
tion. 

In  the  third  place,  this  observation  rnay  teach  the  most 
sensual  and  irreligious  man  to  overlook  those  hardships 
and  difficulties,  which  are  apt  to  discourage  him  from  the 

prosecution  of  a  virtuous  life.  "  The  gods''  s'didB.es\od,''  have 
placed  Labour  before  Virtue ;  the  way  to  her  is  at  first  rough 
and  difficult,  but  grows  more  smooth  and  easy  the  further 

you  advance  in  it'*  The  man  who  proceeds  in  it,  with 
steadiness  and  resolution,  will  in  a  little  time  find,  that 

her  ways  are  ways  of  pleasantness,  'and  that  all  her  paths 
are  peace. 

In  the  fourth  place,  we  may  learn  from  this  obsen^ation 
which  we  have  made  on  the  mind  of  man,  to  take  particular 
care,  when  we  are  once  settled  in  a  regular  course  of  life, 

how  w^e  too  frequently  indulge  ourselves  in  any  the  most 
innocent  diversions  and  entertainments,  since  the  mind 
may  insensibly  fall  off  from  the  relish  of  virtuous  actions, 
and,  by  degrees,  exchange  that  pleasure  which  it  takes  in 
the  performance  of  its  duty,  for  delights  of  a  much  more 
inferior  and  unprofitable  nature. 

I      The  last  use  which  I  shall  make  of  this  remarkable  pro- 
j  perty  in  human  nature,  of  being  delighted  with  those 
I  actions  to  which  it  is  accustomed,  is  to  shew  how  absolutely 
necessary  it  is  for  us  to  gain  habits  of  virtue  in  this  life,  if 
we  would  enjoy  the  pleasures  of  the  next.    The  state  of 
bliss  we  call  heaven  will  not  be  capable  of  affecting  those 
minds,  which  are  not  thus  qualified  for  it ;  we  must,  in  this 
world,  gain  a  relish  of  truth  and  virtue,  if  we  would  be 
able  to  taste  that  knowledge  and  perfection,  which  are  to 
make  us  happy  in  the  next.    The  seeds  of  those  spiritual 
joys  and  raptures,  which  are  to  rise  up  and  flourish  in  the 
soul  to  all  eternity,  must  be  planted  in  her  during  this  her 
present  state  of  probation.    In  short,  heaven  is  not  to  be 

I 
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looked  upon  only  as  the  reward,  but  as  the  natural  effect 
of  a  religious  life. 

On  the  other  hand,  those  evil  spirits,  who,  by  long  cus- 
tom, have  contracted  in  the  body  habits  of  lust  and  sen- 

suality, malice  and  revenge,  an  aversion  to  every  thing 
that  is  good,  just,  or  laudable,  are  naturally  seasoned  and 
prepared  for  pahi  and  misery.  Their  torments  have 
already  taken  root  in  them;  they  cannot  be  happy  when 
divested  of  the  body,  unless  we  may  suppose,  that  Pro- 

vidence will,  in  a  manner  create  the  mind  anew,  and  work 
a  miracle  in  the  rectification  of  their  faculties.  They 
may,  indeed,  taste  a  kind  of  malignant  pleasure  in  those 
actions  to  which  they  are  accustomed,  whilst  in  this  life; 
but  when  they  are  removed  from  all  those  objects  which 
are  here  apt  to  gratify  them,  they  will  naturally  become 
their  own  tormentors,  and  cherish  in  themselves  those 
painful  habits  of  mind  which  are  called,  in  Scripture  phrase, 
*  the  iL'orm  which  never  dies,'' 

To  be  good  is  to  be  bappy ;  angels 
Ai*e  happier  than  men,  because  they're  better : 
Guilt  is  tbe  source  of  sorrow  ;  'tis  the  fiend, 
Th'  avenging  fiend,  that  follows  us  behind 
With  whips  and  stings  :  the  bless'd  know  none  of  this, 
But  rest  in  everlasting  peace  of  mind. 

This  notion  of  heaven  and  hell  is  so  very  conformable  to 
the  light  of  nature,  that  it  was  discovered  by  several  of 
the  most  exalted  heathens.  It  has  been  finely  improved 
by  many  eminent  divines  of  the  last  age,  as  in  particular 
by  Archbishop  Tillotson  and  Dr.  Sherlock:  but  there  is 
none  who  has  raised  such  noble  speculations  upon  it  as 

Dr.  Scott,  in  the  first  book  of  *'  The  Christian  Life,''  which 
is  one  of  the  finest  and  most  rational  schemes  of  divinity^ 
that  is  written  in  our  tongue,  or  in  any  other.    That  excel- 
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lent  author  has  shewn  how  every  particular  custom  and 
habit  of  virtue  will,  in  its  own  nature,  produce  the  heaven, 
or  a  state  of  happiness,  in  him  who  shall  practise  it :  as  on 
the  contrary,  how  every  custom  or  habit  of  vice  will  be  the 
natural  hell  of  him  in  whom  it  subsists. 

Many  parents,  by  studying  the  health  and  comforts  of 
their  children,  bring  on  habits  that  prove  the  sources  of 
perp^uai  sickness,  or  the  certain  presages  of  an  early  death. 
The  mother  certainly  forsakes  the  intention  of  Nature 
when  she  carries  her  fondness  to  excess  ;  when  she  makes 

an  idol  of  her  child  ;  increasing  his  weakness  by  prevent- 
ing its  sense  of  it;  and,  as  if  she  could  emancipate  him 

from  the  laws  of  Nature,  tries  to  prevent  every  approach  of 
pain  and  distress  ;  not  considering,  that  for  the  sake  of  pre- 

serving him  at  present  from  inconveniences,  she  is  accu- 
mulating on  his  head  a  load  of  anxieties  and  misfortunes, 

and,  by  bringing  up  her  child  in  softness  and  effeminacy, 
she  absolutely  renders  him  more  fender  and  vulnerable  ;  and 
lays  open,  as  it  were,  his  nerves  to  every  species  of  afflicting 
sensations,  to  which  he  most  assuredly  will  fall  a  prey  as 
he  grows  up. 

Nor  do  I  recommend  the  opposite  extreme.  The  middle 
is  the  only  right  path.  When  men,  whom  the  world 
hath  celebrated  for  profound  thinking,  speculate  upon 
innate  ideas,  or  liberty  and  free  will,  they  may  be  permitted 

to  have  their  opinion ;  but  when  they  allege  *  that 
children  are  to  be  every  day  plunged  into  cold  water,  and, 
whatever  be  their  constitutions  or  parents,  indiscriminately 
enured  to  cold  and  moisture;  that  they  are  to  have  no 
covering  on  their  feet;  and  are  to  go  half  naked,  &c. 
These  are  such  noxious  errors,  that  all  reasonable  men 
should  endeavour  to  oppose  them.  Many  have  been  the 
children  whom  these  opinions,  begun  in  speculation,  have 

*  Vide  Locke's  Treatise  on  Education, 
Vol.  I.  2  H 
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injured  or  destroyed  in  practice,  and  I  have  seen  many  a 
little  philosophic  martyr  whom  I  wished,  but  was  unable^ 
to  relieve. 

SECTION  LXXIV. 

A.  VINDICATION  OF  THE  WISDOM   AND  GOODNESS  OF 
GOD   IN  ESTABLISHING  GENERAL  LAWS. 

Nec  Dens  intersit,  nisi  dignus  vindice  nodus 
Incident  ■■  Hor. 

All  Nature  is  but  art  unknown  to  thee  : 
All  Chance,  directim,  which  thou  canst  not  see; 
All  Discord,  harmony  not  understood  ; 
All  Partial  Evil,  universal  good : 
And  spite  of  Pride,  in  erring  Reason's  spite, 
One  truth  is  clear,  "  WHATEVER  IS,  IS  RIGHT." 

Pope. 

As  men  are  unable,  says  the  celebrated  historian  Robert- 
son, to  comprehend  the  manner  in  which  the  Almighty 

carries  on  the  government  of  the  universe,  by  equal,  fixed, 
and  general  laws,  they  are  apt  to  imagine  that,  in  every  case 
which  their  passions  or  interest  render  important  in  their 
own  eyes,  the  Supreme  Ruler  of  all  ought  visibly  to 
display  his  power.  It  requires  no  inconsiderable  degree  of 
science  and  philosophy  to  correct  this  popular  error.  Re- 

ligion, for  several  centuries,  consisted  chiefly  in  believing 
the  legendary  history  of  those  saints  whose  names  crowd 
and  disgrace  the  Romish  calendar.  The  fabulous  tales 
concerning  their  miracles  had  been  delared  authentic  by 
the  bulls  of  popes  and  the  decrees  of  councils  ;  they  made 
the  great  subject  of  the  instructions  which  the  clergy 
offered  to  the  people,  and  were  received  by  them  with  im- 
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plicit  credulity  and  admiration.  By  attending  to  these, 
men  were  accustomed  to  believe  that  the  established  laics 
of  nature  might  be  violated  on  the  most  frivolous  occasions, 
and  were  taught  to  look  rather  for  particular  and  extraor- 

dinary acts  of  power  under  the  divine  administration,  than 
to  contemplate  the  regular  progress  and  execution  of  a 
general  plan. 

It  has  been  before  proved,  that  it  is  the  same  with  the 
physical  as  with  the  moral  world. 

.  (<■  The  UNIVERSAL  Cause 
Acts  not  by  partial  but  by  general  laws." 

The  mechanism  of  our  body,  the  connection  and  subservi- 
ency of  all  its  parts  to  a  common  purpose,  the  exquisite 

contrivance  of  its  organs,  consisting  of  all  the  various  orders 
of  vessels,  interwoven  with  wonderful  art,  have  led  anato- 

mists in  all  ages  to  acknowledge  an  infinitely  wise,  omnipo- 
tent, and  benevolent  power.  It  is,  indeed,  otherwise  incon- 

ceivable how  such  consistency  and  harmony  could  have 
taken  place  in  the  different  parts  of  our  wonderful  frame. 
How  they  could  have  been  so  exactly  fitted  to  each  other, 
and  to  the  exterior  objects,  which  have  an  evident  relation 
to  them,  and  the  system  they  compose.  In  the  most 
inconsiderable,  as  well  as  in  the  most  illustrious  works  of 
the  Creator,  consummate  art  and  design  appear.  There 
is  not  a  creature  that  moves,  nor  a  vegetable  that  grows, 
but,  when  minutely  examined,  furnishes  mateiials  of  the 
highest  admiration.  The  same  wisdom  that  placed  the 
sun  in  the  centre  of  the  system,  and  arranged  the  several 
planets  around  him  in  their  order,  has  shewn  itself  equally 
in  the  vegetable  and  animal  creation.  Besides  the  footsteps 
of  his  wisdom  and  goodness,  as  it  were,  upon  their  surfaces, 
there  are  many  curious  and  excellent  tokens  and  effects  Of 
Divine  power  in  tha  hidden  and  innermost  recesses  of  them, 

2  H  2 
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But  these  are  not  to  be  seen  by  the  slight  glances  of  th« 
lazy  and  ignorant ;  but  require  the  most  attentive  and 
prying  inspection  of  the  curious  and  the  learned. 

In  the  structure  of  the  universe  men  are  very  ready  to 
confess,  that  all  is  great  and  beautiful.  They  adore  the 
hand  that  could  launch  forth  into  the  boundless  region  of 
space  this  immense  globe,  with  all  its  load  of  created  beings, 
who  appointed  its  revolution  daily  round  its  own  axis,  and 
its  annual  course  in  perpetual  circuit  round  the  sun  ;  who 
marked  out  the  monthly  journey  of  the  moon,  and  the 
different  courses  of  the  other  planets ;  who  hath  so 
appointed  them,  that  it  is  now  reckoned  even  a  criminal 
error  for  an  astronomer  to  miss  even  a  minute  in  the  calcu- 

lation of  their  times, — but  in  the  government  of  human 
affairs,  and  the  laws  of  the  animated  fibre,  they  complain 
of  great  imperfection  and  irregularity. 

Have  they  not  yet  learnt  that  eflects  depend  on  causes, 
that  these  are  linked  together,  and  that  both  proceed  from 
the  same  Author?  Have  they  forgotten,  that  he  who 
balanced  all  the  heavenly  bodies,  and  adjusted  the  propor- 

tions and  limits  of  nature,  is  the  same  who  hath  allotted 
them  their  condition  in  the  world,  who  distributes  the 
measures  of  their  prosperity  and  adversity,  and  fixes  the 
bounds  of  their  habitation  ?  If  their  lot  appear  to  them 
ill-sorted,  and  their  condition  hard,  let  them  only  put  the 
question  to  their  own  minds,  whether  it  be  most  probable^ 
that  the  great  and  wise  Cheator  hath  erred  in  his  distri- 

bution of  human  things,  or  that  they  have  erred  in  the 
judgment  which  they  form  concerning  the  lot  assigned  to 
them  ?  For  how  many  clear  marks  of  benevolent  inten- 

tion appear  every  where  around  us !  What  a  profusion  of 
beauty  and  ornament  is  poured  forth  on  the  face  of  nature  I 
What  a  magnificent  spectacle  presented  to  the  view  of 
man!  What  supply  contrived  for  his  wants!  What  a 



409 

variety  of  objects  set  before  him,  to  gratify  his  senses,  to 
employ  his  understanding,  to  entertain  his  imagination,  to 
cheer  and  gladden  his  heart !  Indeed  the  very  existence 
of  the  universe  is  a  standing  memorial  of  the  goodness  of 
the  Creator.  For  nothing  except  goodness  could  origi- 

nally prompt  creation.  The  Supreme  Being,  self-existent 
and  all-sufficient,  had  no  wants  which  he  could  seek  to 
supply.  No  new  accession  of  felicity  or  glory  was  to 
result  to  him  from  creatures  whom  he  made.  It  was  good- 

ness communicating  and  pouring  itself  forth,  goodness 
delighting  to  impart  happiness  in  all  its  forms,  which  in 
the  beginning  created  the  heaven  and  the  earth.  Hence 
those  innumerable  orders  of  living  creatures  with  which 
the  earth  is  peopled  ;  from  the  lowest  class  of  sensitive 
being,  to  the  highest  rank  of  reason  and  intelligence. 

Every  thing  in  this  world  is  systematical ;  all  is  combi- 
nation, relation,  affinity,  connection.  There  is  nothing 

but  what  is  the  immediate  effect  of  something  preceding  it, 
and  determines  the  existence  of  something  that  shall  follow 
it.  The  Divine  Mind,  which  at  once  comprehended  all 
the  relations  of  things,  saw  from  the  first  the  true  good. 
Therefore  there  is  not  in  the  universe  any  such  thing  as 
absolute  evil ;  because  it  contains  nothing  in  itself  but  what 
is  the  cause  of  some  good,  which  could  not  have  existed, 
as  things  are,  without  the  possibility  of  evil.  Had  every 
thing  stood  unconnected,  there  would  have  been  a  chasm 
in  the  chain;  and  from  an  universal  concatenation  the 
subordination  of  beings  result,  and  their  relation  to  space 
and  time.  Shall  the  wheel  of  a  machine  complain  that  it  is 
not  the  main  spring?  and  this  last,  were  it  to  become  a  wheel, 
would  make  the  same  complaint :  so  that,  in  order  to  put 
an  end  to  expostulation,  it  would  be  necessaiy  to  annihilate 
the  machine  itself.  You  ask,  why  is  not  man  formed  as 
perfect  as  an  angel     You  mean  to  say,  no  doubt,  why  is 
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not  a  man  an  angel  ?  You  may  as  well  inquire,  why  a 
stag  is  not  a  man  ?  But  the  existence  of  a  stag  supposes 
that  of  herbs  to  nourish  him.  Would  you  still  further 
have  these  herbs  to  have  been  so  many  men?  Their  pre- 

servation and  increase  depend  on  the  earth,  the  air,  the 

water,  and  the  t^un's  beams.  Would  you  persist  in  your 
desires  ?  Rather  coiifcss  your  error,  and  acknowledge  that 
every  being  is  endued, with  a  perfection  suited  to  the  ends 
of  its  creation.  It  would  cease  to  answer  that  end,  the 
very  moment  it  ceased  to  be  what  it  is.  By  changing  its 
nature,  it  would  change  its  place  ;  and  that  which  it 
occupied  in  the  universal  hierarchy,  ought  still  to  be  the 
residence  of  a  being  resembling  it,  otherwise  the  harmony 
of  the  whole  would  be  destroyed.  Let  us  not  then  judge 
of  beings  considered  in  themselves ;  but  let  us  estimate 
them  with  regard  to  the  place  they  should  hold  in  the 
system.  Certain  consequences  arising  from  their  nature, 
are  they  evils  ?  In  order  to  prevent  those  evils  from  exist- 

ing, it  would  have  been  necessary  to  leave  them  in  their 
state  of  nonentity,  to  have  constantly  interposed,  or  to  have 
created  another  universe.  But  let  us  rather  contemplate 
this  life  as  an  introduction  to  a  greater  and  nobler  system 
in  the  government  of  God.  Temporal  things  eire  to  give 
place  to  things  eternal.  The  earth  is  employed  as  a  theatre, 
on  which  the  human  generations  are  successively  to  come 
forth,  and  to  fulfil  their  term  of  trial.  As  long  as  the 
period  of  trial  continues,  much  obscurity  must  of  course 
cover  the  counsels  of  Providence.  It  is  appointed  that 
the  earth  should  be  governed  by  genera!  laics ;  hence  the 
righteous  often  seem  neglected  by  heaven,  and  the  wicked 
are  allowed  externally  to  prosper.  Suited  to  a  condition 
of  trial  is  the  state  and  form  of  the  world  which  we  now 
inhabit.  It  is  not  designed  to  be  a  mansion  for  innocent 
and  happy  spirits  ;  but  a  dwelling  for  creatures  of  a  fallen 
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nature  *,  and  of  mixed  character.  Hence,  those  contrasts 
of  pleasure  and  pain,  of  disorder  and  of  beauty,  with  which 
it  abounds.  Hence,  some  regions  of  the  earth  presenting 
gay  and  pleasing  scenes,  others  exhibiting  nothing  but 
ruggedness  and  deformity  :  the  face  of  nature  sometimes 
brightened  by  a  serene  atmosphere  and  a  splendid  sun,  ̂ < 
sometimes  disfigured  by  jarring  elements  and  overcast  with 
troubled  !^kie8.  Had  any  one  beheld  the  earth  in  a  state  of 
chaos ;  when  the  elements  lay  mixed  and  confused  ;  when 
the  earth  was  without  foim  and  void,  and  darkness  was  on 
the  face  of  the  deep  :  would  he  have  believed,  that  it  was 
presently  to  become  so  fair  and  well  ordered  a  globe  as  we 
now  behold  it;  illumined  with  the  splendor  of  the  sun, 
and  decorated  with  all  the  beauty  of  nature?  The  same 
powerful  hand,  which  perfected  the  creation,  and  made 
light  spring  from  primaeval  darkness,  will  in  due  time  make 
order  arise  from  the  seeming  confusion  of  the  world.  This 
earth  was  never  intended  for  more  than  the  outer  court, 
the  porch,  through  which  the  righteous  were  to  pass  into 
the  temple  and  sanctuary  of  the  Divinity.  When  that 
which  is  perfect  is  come,  that  which  is  in  part  shall  be  done 
away. 

The  heavens  declare  the  glory  of  God,  and  the 
firmament  sheweth  his  handy  work.  The  sublime 
writer,  who  thus  expresses  himself,  was  nevertheless  un- 

*  "  For  WHOSE  sin  was  he  born  hlind?"  escaped  every  learned  writer, 
until  the  subject  was  taken  up  by  the  benevolent  Soame  Jennings.  Let 
those,  who  wish  sincerely  to  understand  the  fall  of  our  first  parents,  as 
given  us  by  Moses,  consult  Michael  Ramsay,  the  friend  of  Fenelon, 
Arcbishop  of  Cambray  ;  who,  like  him,  was  possessed  of  an  enlarged 
mind,  unbiassed  by  the  prejudices  of  education,  and  gave  a  spiritual  in- 

terpretation to  that  most  interesting  narrative. — The  different  denomi- 
nations of  Christians  may  be  divided  into  two  great  sectaries,  those  who 

make  a  literal  interpretation  of  Scripture,  and  those  who  understand  it 
figuratively y  according  to  the  Eastern  manners. 
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apprised  that  the  stars  which  he  contemplated  were  in 
reality  suns. 

This  assemblage  of  vast  bodies  is  divided  into  different 
systems,  the  number  of  which  perhaps  exceeds  the  grains 
of  sand  which  the  sea  casts  on  its  shores. 

Each  system  has  its  centre  or  focus,  either  a  star  or  sun, 
which  shines  with  its  own  light,  and  round  which  revolve 
various  orders  of  opaque  globes,  which  reflect  with  greater 
or  lesser  lustre  the  light  they  borrow  from  it,  and  which 
renders  them  visible  to  us. 

These,  which  seem  to  wander  among  the  heavenly  bodies, 
are  planets,  the  principal  of  which  have  the  sun  for  the 
common  centre  of  the  periodical  revolutions;  whilst  the 
others,  which  are  called  secondary,  move  round  one  princi- 

pal planet,  which  they  accompany  like  satellites,  in  its 
annual  revolution. 

Venus  and  the  Earth  have  each  of  them  their  satellite. 
One  will  undoubtedly  be  some  time  or  other  discovered 
in  Mars.  Jupiter  has  four,  Saturn  five,  and  a  ring  or  lumi- 

nous body  which  seems  to  perform  the  office  of  a  number 
of  small  moons.  Being  situate  near  three  hundred  millions 
of  leagues  from  the  sun,  he  would  have  received  too  faint  a 
light  from  it,  if  his  satellites  and  ring  did  not  augment  it 
by  reflection. 

We  have  discovered  twenty-seven  planets,  which  at 
present  compose  our  solar  system  ;  but  we  are  not  certain 
that  there  are  not  more  of  them.  Their  number  has 
received  a  great  increase  by  the  invention  of  telescopes  : 
more  perfect  instruments,  and  more  assiduous  and  accurate 
observers,  may  probably  make  some  further  addition  to 
them.  The  satellite  of  Venus,  of  which  there  was  a 
discovery  made  in  the  last  century,  and  of  the  Georgium 
Sidus  in  the  present,  gives  room  for  astronomers  to  hope 
for  a  still  greater  augmentation  of  their  number. 



The  diameter  of  the  great  orbit,  which  our  planet 
describes  round  the  Sun,  is  more  than  sixty  millions  of 
leagues,  and  this  vast  circumference  vanishes  into  nothing^ 
and  becomes  a  mere  point,  when  made  use  of  by  astrono- 

mers to  measure  the  distance  of  the  fixed  stars. 
How  great  then  must  be  the  real  bulk  of  those  spotlike 

stars,  that  are  perceivable  by  us  at  such  an  enormous  dis- 
tance !  The  sun  is  about  a  million  times  greater  than  the 

earth,  and  an  hundred  and  ten  times  greater  than  all  the 
planets  put  together.  If  the  stars  are  suns,  as  their  lustre 
gives  us  reason  to  suppose,  how  greatly  must  they  sur- 

pass ours  in  size ! 
Proud,  short-sighted  mortal  1  Lift  up  now  thine  eyes 

to  the  heavens,  and  answer  me:  though  one  of  those 
luminaries  which  adorn  the  starry  arch  should  be  taken 
away,  would  thy  nights  become  darker  on  that  account  ? 
Do  not  then  say,  the  stars  are  made  for  me,  it  is  for  my 
sake  that  the  firmament  glitters  with  effulgent  brightness. 

If  those  globes  that  equal,  or  even  far  surpass  the  size 
of  our  planet ;  if  such  globes  as  turn,  like  the  earth,  round 
the  sun  and  on  themselves ;  if  such  globes  as  are  the 
common  centre  of  the  revolutions  of  one  or  several  moons ; 
if  such  globes  wherein  we  may  perceive  divtsrs  things 
resembling  or  analogous  to  what  we  see  on  earth  ;  if  these 
globes,  I  say,  were  without  inhabitants,  for  what  they  were 

designed,  or  for  what  end  *  ? 
How  mean  and  unworthy  of  the  adorable  majesty  of 

the  Creator  would  the  universe  appear,  were  it  confined 

*  *'  In  my  Father's  house  there  are  many  mansions,'"  is  the  language  of 
Scripture.  These  chambers,  or  mansions,  it  is  reasonable  to  suppose,  are 
the  different  stars  adapted  to  their  respective  guests,  and  in  them  we  shall 
probably  be  in  a  probationary  state,  until  we  arrive  at  an  immutable  per- 
fection. 
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to  the  narrow  limits  of  that  little  ,  heap  of  dirt  we  crawl 
wpon  ?  Let  us  aggrandize  our  minds,  by  extending  the 
bounds  of  the  universe.  The  stars,  when  seen  through  a 
telescope,  are  inumerable:  their  sparkling  aflbrds  a  proof 
that  they  shine  with  their  own  light;  and  since  they  are 
visible  to  us  at  incomparably  greater  distances  than  Saturn, 
we  may  from  thence  infer  that  they  are  so  many  suns. 
Our  sun,  if  viewed  from  a  star,  would  itself  appear  like  a 
star.  There  must  then  be  an  infinite  number  of  suns  ;  and 
to  what  purpose  would  they  serve,  if  there  were  not  beings 
capable  of  enjoying  the  advantages  of  their  light  and  heat. 
Is  it  not  therefore  natural  to  suppose,  that  they  give  light 
to  other  worlds.  Which  their  prodigious  distance  deprives 
us  of,  and  that  they  have,  like  ours,  their  productions  and 
inhabitants. 

Could  the  omnipotent  Creator  call  into  existence  this 
earth,  adorn  it  with  so  murh  beauty  and  splendour,  and 
surround  it  with  so  many  glorious  luminaries,  which  we 
behold  in  the  heavens,  only  that  some  generations  of  mor- 

tal men  might  arise  to  gaze  at  these  wonders,  and  then 
dij>appear  for  ever?  Could  the  all  merciful  Creator 
adjust  effects  to  caupes,  and  yet  leave  these  sometimes  to 
injure  the  creatures  of  his  own  hands,  without  intending 
another  life  after  this  ?  Are  the  wicked  to  prosper  here, 
and  the  righteous  go  unrewarded  ?  No ;  we  shall  be 
called  ere  long  to  reside  among  celestial  spirits,  we  shall 
eternally  advance  from  perfection  to  perfection,  and  every 
instant  of  our  duration  will  be  distinguished  by  the  ac- 

quisition of  farther  degrees  of  happiness;  until  we  shall 
at  last  arrive  at  the  presence  of  our  Creator. 
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SECTION  LXXV. 

ON  THE  ESTABLISHMENT  OF  THE  PNEUMATIC  PRACTICE 
OF  PHYSIC,  FOR  THE  RESTORATION  OF  HEALTH. 

The  introduction  of  aerial  remedies^  for  the  removal  of  disease,  has  pro- 
duced a  new  sera  in  the  practice  of  physic. 

Whilst  Dr.  Beddoes  went  from  Oxford  to  the  Hot  Wells,  Bristol,  chiefly 
with  a  view  to  remove  consumption,  by  abstracting  the  oxygen  from  the 
air,  his  friend  Dr.  Thornton,  on  a  large  scale,  began  to  try  the  effects 
of  the  addition  of  oxygen  to  common  air,  and  the  result  of  such  cases  he 
commvinicated  to  Dr.  Beddoes,  or  to  the  Philosophical  Magazine.  Other 
labourers  in  this  new  practice  also,  have  appeared  to  enrich  the  harvest 
of  useful  discoveries  for  the  benefit  of  mankind. 

We  shall  follow  the  order  of  anatomy  in  relating  the  cases,  beginning 
with  the  diseases  of  the  head. 

I.   HYDROCEPHALUS,  OR  DROPSY  OF  THE  BRAIN. 

Case  1. — hydia  Johnson,  under  Dr.  Thornton,  cured.  Vide 
No.  XV in,  of  the  Philosophical  Magazine,  page  196. 

Blindness  complete,  pupils  greatly  dilated,  which  origi- 
nated from  a  putrid  fever  violently  affecting  the  brain;  had 

fits  very  frequent.  By  encreasing  the  quantity  of  vital  air 
to  12  quarts,  sight  was  suddenly  restored  whilst  inhaling. 

Case  2.^ — Thomas  Mead,  under  Dr.  Thornton.  Remarlmhle 

cure.  Vide  Fart  III.  of  Dr.  Beddoes*  Considerations, 
page  11. 

Six  wrecks  in  St.  Thomas's  Hospital,  dismissed  as  incu- 
rable by  Dr.  Fordyce.  Messrs. Wathen  and  Phipps,  oculists^ 

thought  the  case  incurable.    Pupils  dilated,  puise  sluggish, 
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subject  to  fits.  In  three  days  after  inhaling  the  vital  air 
began  to  distinguish  objects.  Sight  improved  daily ;  and 
his  fits  left  him. 

II.    AMAUROSIS,  OR  GUTTA  SERENA. 

Case  3. — Hon.  Miss  W  ,  under  Dr,  Thornton^  cured. 

Vide  Part  11 L  of  Dr.  Beddoes'  Considerations,  page  78. 

Under  the  care  of  Messrs.  Wathen  and  Phipps.  Could 
Bot  tell  the  hour  from  the  Horse-Guards  clock ;  after  six 
weeks  was  enabled  to  distinguish  the  hour  very  readily. 

Case  4. — Mrs.  Benham  under  Dr.  Thornton — Dr.  Beddoes. 

In  ten  days  after  inhaling  the  vital  air,  could  read  a 
small  print,  w^hich  she  could  not  do  before. 

III.  DEAFNESS  FROM  AN  ULCER  IN  THE  EAR. 

Case  5. — A  hoy,  under  Dr.  Thornton  and  Mr.  Hill,  cured* 
Vide  Part  11.  of  Dr.  Beddoes  Considerations. 

So  deaf  as  not  to  hear  the  tower  guns  :  could  hear  after 
a  short  time  even  a  rap  at  the  door,  or  any  other  loud 
noise. 

IV.    OPHTHALMIA,  OR    CHRONIC  INFLAMMATION  OF 
THE  EYES. 

Case  6. — Miss  Goudy,  under  Dr.  Thornton,  cured.  Vide 
Philosophical  Magazine,  Number  XII.  page  418.— Com- 
municated  by  Dr.  Thornton. 

Miss  Goudy,  aet.  11,  living  No.  171,  High-street,  Shad- 
well,  had  been  subject  to  occasional  attacks  of  the  eyes 
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for  eight  years  past.  In  one  attack,  some  years  ago,  a  skm 
formed  over  the  right  eye,  which  was  removed  by  a  caustic 
powder  blown  into  it  by  order  of  Mr.  Sharp,  and  sight  was 
restored  in  about  a  month :  this  eye  has,  however,  since 
been  subject  to  become  inflamed  upon  the  least  cold,  when 
the  face  enlarges  prodigiously,  looks  red  as  fire,  with  intense 
burning.  She  had  taken  a  great  quantity  of  medicine  un- 

der Messrs.  Young,  Ward,  Evans,  &c.  without  any  marked 
advantage,  previous  to  her  parents  making  application 
to  me. 

When  I  saw  her,  her  right  eye  was  much  inflamed,  and 
the  upper  lips  and  cheeks  were  tumefied  in  a  frightful 
degree.  It  was  a  new  case,  that  required  much  considera- 

tion. Were  the  vessels  in  a  state  of  inflammation  from 

tone,  or  from  debility  ?  Examining  the  arms  I  found  them 
remarkably  blue  and  mottled,  the  feet  were  always  uncom- 

monly cold,  the  appetite  craving,  or  else  none,  muck 
flatulency,  great  distention  of  the  abdomen  at  times,  and  a, 
tendency  to  chlorosis.  The  pulse  small,  and  quick.  I 
accordingly  ordered  the  super-oxygenated  azV,  November 
27,  1798,  gradually  augmenting  its  power. 
Memorandum — December  4,  feels  always  a  great  glow 

over  the  whole  body,  after  inhaling  the  vital  air.  Inflam- 
mation of  the  eye  gone.  I  ordered  a  seton  in  the  neck,  to 

hinder  a  relapse,  by  its  inviting  the  blood  to  a  neighbour- 
ing part,  and  setting  up  a  new  action :  and  without  fear  I 

now  pursued  the  tonic  and  stimulant  plan,  viz.  bark,myrrhj, 
and  steel,  and  a  super-oxygenated  air  * ;  and  my  young 
patient  was  soon  perfectly  cured,  and  continues  so,  I  am 
happy  to  say,  to  this  day. 

*  The  proportion  was  generally  six  quarts  vital  air  mixed  with  twepty 
of  atmospheric, 
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V.  HEADACHE. 

Case  7. — Mis.  S  ,  under  Dr.  Darwin,  cured.  Vide 

Part  I L  of  Dr.  Beddoes'  Considerations,  page  63. 

A  pertinaceoiis  headache,  and  so  far  reduced  as  not  to  he 
able  to  rise  from  her  bed.  She  always,  says  Dr.  Darwin, 
found  herself  revived  by  the  inhalation,  and  gradually  re- 

covered her  health,  and  became  stronger  than  she  had  been 
for  some  years,  and  freer  from  the  pains  in  her  head. 

Case  8. — Mr.  Monier,  under  Dr.  Thornton.    Vide  Part  IV, 

of  Dr.  Beddoes'  Considerations,  page  134,  cured. 

The  headache  was  accompanied  with  stupor,  and  frequent 
giddiness,  and  had  continued  unremittingly  for  six  weeks. 

VT.  MANIA,   OR  MADNESS. 

Case  9. — Mr.  Windij,  under  Dr.  Thornton,  cured.  Vide 

Part  III.  of  Dr.  Beddoes'  Considerations,  page  109, 
and  the  Rev.  Mr.  Townsend's  Elements  of  Therapeuticks, 
Vol.  I.  page  2. 

He  was  gloomy,  sullen,  and  silent,  or  muttered  only 
expressions  which  evinced  the  terrors  of  his  disturbed  ima- 

gination. He  had  no  recollection  of  his  wife  or  children, 
and  the  only  notice  he  took  of  his  attendants,  was  to  mani- 

fest suspicion  that  they  meant  to  injure  him.  He  made 
several  attempts  to  destroy  himself. 

In  ten  days  from  the  time  of  his  inhaling  the  vital  air, 
he  became  conscious  of  the  presence  of  his  wife  and  children, 
and  shortly  after  his  reason  returned,  and  he  was  able  to 
conduct  his  own  affairs. 
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VII.   EPILErSIA,   OR  EPILEPSYo 

Case  10. — Miss  Ynijo,  under  Dr.  Thornton,  cured.  Vide 
Philosopliical  Magazine,  Vol.  XXIV.  p.  24(>. 

Miss  Lavinia  de  Yrujo,  aet.  10,  at  Mrs.  Baylis's  school. 
Brook  Green  House,  Hammersmith.  She  had  a  fit  at  three 
years  old  :  then  her  next  attacic  was  when  five  years  old : 
when  eight,  they  would  attack  her  two  or  three  times  a 
week.  She  used  to  faint;  and  her  eyes  became  fixed,  her 
fingers  clenched,  and  all  iier  limbs  completely  rigid  ;  the 
eyes  would  remain  wide  open  and  fixed  :  this  would  con- 

tinue a  quarter  of  an  hour.  Had  many  fits  before  she 
applied  to  me,  in  October  1804,  when  one  came  on  at  two 
and  continued  till  seven.  Mr.  Flower  was  sent  for,  who  jidi- 
ciously  employed  the  usual  restoratives,  and  then  advised  the 
young  lady  to  be  sent  home  for  further  advice.  She  began 
the  inhalation  of  a  gallon  of  vital  air,  diluted,  once  a  day, 
with  the  usual  tonic  remedies;  and  has  not  had  a  fit  now, 
September  16,  1805,  a  whole  twelvemonth.  She  only  took 
the  vital  air  for  three  weeks,  and  has  not  had  any  medicine, 
or  the  least  occasion  for  any,  since.  She  is  now  before  me, 
with  her  mother,  perfectly  well ;  and  is  returned  to  her 
school  at  Hammersmith.  The  apothecary  to  the  family, 
and  several  other  medical  gentlemen,  had  pronounced,  to 
the  mother  and  family,  this  case  as  one  that  never  could 
he  cured  by  art. 

Observations  on  this  Case  by  Dr.  Thornton. 

I.  These  cases  yield  to  the  vital  air  when  all  other  reme- 
dies fail.    The  cause  is,  that  the  vital  air  gives  energy  to 

the  muscles,  and  thence  to  the  nerves,  taking  off  inordinate 
action  from  an  undue  balance  of  principles. 
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2.  And  hence  it  is,  that  persons  breathing  much  had  air 
become,  on  the  contrar^^  convulsed. 

3.  The  very  first  day  of  inhahng  the  vital  air,  the  fits 
altogether  ceased. 

I  am,  &c, 

Robert  John  Thoiinton, 

Case  11. — Charles  Wayte  Dare,  under  Mr,  Hill,  cured. 
Vid&  Philosophical  Magazine,  Vol.  XXIV.  page  246. 

Charles  Wayte  Dare,  son  of  Mr.  Dare,  Dowgate  Hill, 
is  a  young  man  who  appeared  strong  and  healthy  until 
eleven  years  of  age.  At  that  period,  being  very  abruptly 
informed  that  his  father's  house  was  on  fire,  the  shock  af- 

fected him  so  much  as  to  throw  him  into  an  epileptic  fit. 
From  this  time  the  paroxysms  failed  not  to  return  every 
three-  or  four  weeks ;  and  though,  during  the  course  of 
some  years,  the  number  of  his  fits  did  not  much  increase, 
his  bodily  strength  and  mental  faculties  were  considerably 
impaired.  Several  medical  men  were  consulted  on  the 
first  attack,  but  the  remedies  prescribed  by  them  gave  lit- 

tle or  no  relief.  On  his  becoming  deaf  in  one  ear,  and  kis 
eye-sight  failing  him,  whatever  he  learned  at  the  Blue-coat 
School  was  forgotten,  owing  to  the  violence  of  the  fits. 
His  parents,  therefore,  thought  it  advisable  to  take  him 
home.  At  length,  having  received  some  benefit  from  me- 

dical aid,  his  father  placed  him  on  trial  at  Mr.  Davison's, 
in  Sise-lane ;  but  a  fright  soon  bringing  back  all  his  former 
disorders,  he  was  obliged  to  return  again  to  his  family. 
His  fits  were  now  exceedingly  violent,  and  their  frequency 
increased  to  a  considerable  number  in  twenty-four  hours. 
In  consequence  of  this  he  became  more  deaf  than  ever, 
his  vision  weaker,  and  his  intellects  so  materially  injured 
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tisat  it  was  impossible  to  leave  him  alone,  for  fear  he  should 
either  fall  into  the  fire,  or  meet  with  some  other  calamitous 
accident  In  this  deplorable  state  he  was  put  under  my 
care  early  in  March  1796.  The  morning  previous  to  my 
seeing  him,  his  fits  had  been  so  particularly  violent  as  to 
exhaust  him  greatly,  and  his  pulse  beat  above  one  hundred 
in  a  minute.  It  was  not  without  infinite  difficulty  that  I 
could  either  persuade  him  or  make  him  comprehend  in  what 
manner,  to  inhale  *vital  air  from  my  apparatus  ;  and  the 
general  torpor  of  his  mind,  extreme  debility  of  body,  and 
deafness,  gave  me  but  faint  hopes  of  his  recovery.  How- 
ever,  after  he  had  inhaled  a  moderate  dose  of  vital  air,  an 
unusual  warmth  diffused  itself  over  his  whole  frame,  ac- 

companied with  a  considerable  degree  of  perspiration. 
He  afterwards  passed  the  whole  day,  and  the  following 
night,  without  any  return  of  fits  ;  a  circumstance  which 
had  not  happened  for  several  months.  The  next  morriing 
he  was  tolerably  cheerful ;  his  hearing  and  vision  less  de- 

fective; and  his  pulse  more  firm,  beating  ten  strokes  less 
in  a  minute  than  the  preceding  day.  On  having  again 
recourse  to  the  vital  air,  it  revived  him  as  before,  and  the 

second  day  passed  without  a  fit :  but  he  found  a  disposi- 
tion to  fulness  in  his  head,  and  such  a  tendency  to  falling 

down  during  that  day,  that  it  would  have  taken  place, 
had  not  his  own  exertions  prevented  it.  The  third  morn- 

ing, before  he  came  to  my  house,  he  was  attacked  with  a 
very  slight  fit.  Finding  in  him  this  tendency  to  local  ful- 

lness in  the  head,  I  employed  cupping,  and  an  opening  medi- 
cine. By  paying  due  attention  to  the  fulness  in  the  head, 

and  keeping  the  bowels  properly  open,  the  pulse  became 
regular ;  while  the  active  effects  of  the  vital  air  so  invigo- 

rated his  constitution,  that  he  not  only  lost  his  fits,  but  in 
six  weeks  gradually  regained  his  vision  and  hearing,  and 
was  able  to  walk  six  or  seven  miles  a  day,  without  fatigueg 
Vou  L  2  I 
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or  any  inconvenience  whatever.  Some  sultry  w^eather 
coming  on  in  the  month  of  May,  he  became  nervous  ;  had 
the  head-ach,  and  some  slight  degree  of  fever,  after  a  fa^ 
tiguing  walk  to  Hampstead  ;  and  for  the  second  time  only 
experienced  a  trifling  relapse.  I  now  directed  him  to  be 
bled  with  leeches  on  the  temples,  and  to  take  the  usual 
dose  of  opening  medicine ;  after  which,  as  soon  as  the 
fever  had  subsided,  he  was  to  have  recourse  to  the  bark 
and  vital  air,  at  different  intervals,  until  the  middle  of 
July.  He  then  became  perfectly  well  in  health,  strength, 
and  spirits ;  and  in  December  1797  his  father  engaged  him 
in  the  house  of  Messrs.  Hopkins  and  Lincoln,  v/here 
he  now  resides;  and,  not  having  had  any  return  what- 

ever of  his  former  complaints,  he  is  fully  enabled  to  keep 
such  accounts  as  require  a  mind  perfectly  free  from  every 
degree  of  oppression  or  irritation. 

"  To  Mr.  Hill. Sir, 

**  I  can  with  pleasure  inform  you,  that  my  son,  Charles 
Wayte  Day  re,  has,  by  the  blessing  of  God,  with  your  kind 
attention  to  him,  and  the  help  of  vital  air,  received  a  very 
great  cure  from  his  deafness,  nervous  complaints,  and  fits, 
which  had  long  afftcted  him  ;  and  they  increased  on  him 
so  fast,  that,  when  he  applied  to  you,  he  had  from  sixteen 
to  twenty  a  day.  He  could  not  be  left  at  any  time,  even  a 
quarter  of  an  hour  in  a  day.  He  has  not  had  a  fit  these 
eighteen  months,  or  near  two  years. 

"  T  am,  sir, 

"  Your  greatly  obliged  humble  servant, 
*'  Charles  Dayre." 

Observatio7is  on  this  Case  by  Mr.  Hill. 

However  the  general  appearance  of  this,  young  man  may 
have  been  as  to  strength,  some  peculiarity  of  habit,  as 
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irritability  of  stomach  and  bowels,  most  likely  had  existed, 
and  was  a  predisposing  cause  of  the  complaint.  Be  this 
as  it  may,  any  sudden  surprise  or  misfortune  will  almost 
always  produce  some  determination  of  blood  to  the  head, 
more  or  less  violent,  in  the  strongest  frame.  In  this  case^, 
as  in  many  others,  it  laid  the  foundation  of  very  serious 
mischief.  In  Length  of  time  it  exhausted  the  nervous 
energy ;  and  the  powers  of  life,  depending  on  an  equable 
circulation,  were  reduced  to  extreme  debility.  Under  these 
circumstances  no  remedy,  one  short  instance  excepted, 
arrested  the  progress  of  the  disease,  still  less  gave  hopes  of 
a  recovery.  The  success  in  this  case  was  beyond  my 
expectation  ;  for  I  was  apprehensive  that  the  several 
organs  of  sense,  as  the  eyes  and  ears,  were  become  para- 

lytic from  some  organic  defect  in  the  brain,  owing  to  the 
long  continuance,  violence,  and  frequency  of  the  attacks. 
Contrary  to  my  conjecture,  however,  the  patient  was 
relieved  much  in  the  same  manner  as  the  subject  of  the 
preceding  case;  and,  as  the  same  consequences  followed, 
nearly  the  same  reasoning  applies  to  both ;  viz.  some  ma- 

terial change  in  the  system  was  wrought  by  the  chemical 
union  of  vital  air  in  the  blood,  the  secretions  by  the  skin 
and  kidneys  were  promotec),  and  the  energy  and  strength 
of  the  nerves  were  restored,  when  tonic  remedies  recovered 
the  chylopoietic  viscera  to  their  due  functions. 

I  cannot  avoid  particularly  observing,  that  this  lessening 
of  the  determination  of  blood  to  the  head,  is  a  fact  of  great 
importance  of  all  people  subject  to  fits  or  nervous  head-achs. 

Case  IS.—Mr^.  Paynter,  imder  Dr.  Thornton.  A  cure 

produced.  Vide  Br.  Beddoes'  Considerations,  Part  V. 
page  20. 
Mrs.  Paynter,  who  lives  at  No.  9,  Brorapton-terrace,  came 

to  consult  me.    She  had  been  subject  to  hysterics,  fainting?, 
2l2  , 
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and  epileptic  fits,  for  more  than  seven  years.  Having 
first  premised  an  emetic  and  cathartic,  and  cleared  away 
the  superabundant  mucus  of  the  primae  viai,  I  then 
gave  the  vital  air;  and  the  accelerated  blood  meeting 
with  no  obstruction  in  the  aorta,  diffused  heat  through 
the  whole  system.  To  prevent  the  glands,  or  exhalant 
arteries,  of  these  parts,  from  throwitigout  too  much  mucus, 
1  next  gave  tonics,  as  bark,  myrrh,  and  steel ;  and,  by 
using  occasional  evacuations,  continuing  the  daily  inhala- 

tion of  the  vital  air,  after  ten  days  the  fits  no  longer  made 
their  appearance,  and  her  appetite,  complexion,  and  sleep 
returned  ;  and  at  the  end  of  six  weeks  her  constitution 
was  so  firmly  established,  as  to  need  no  more  medicine 
or  air. 

VIII.  SCROPHULA,  OR  KINg's-EVIL. 

Case  13. — Miss  Holmer,  under  Dr.  Thornton,  cured,  Vidd 
Number  IX,  of  the  Philosophical  Magazine,  p.  90.— Co7/f^ 
municated  by  Dr.  Thornton, 

Miss  Holmer,  jet.  18,  an  amiable  and  accomplished 
young  lady,  the  daughter  of  a  wholesale  ironmonger  in  the 
Borough,  so  early  as  at  the  age  of  seven  had  the  glands 
of  the  neck  beginning  to  take  on  disease.  First  one  gland 
under  the  ear,  then  another,  and  by  degrees  all  the  glands 
about  the  neck  became  enlarged,  and  went  on  gradually 
increasing.  The  same  disposition  also  shewed  itself  by 
an  affliction  of  the  eyes,  for  which  this  lady  was  nine 
months  under  the  care  of  Mr.  Ware.  During  the  progress 
of  glandular  affection,  she  was  under  Messrs.  Kent,  Fearoug 
Bay  ley,  &c.  &;c.  and  Dr.  Saunders.  Mercury  was  used  ex- 

ternally and  internally,  until  the  teeth  become  loosened  ; 
bark,  and  stee],  and  soda,  or  fossil  alkali,  given  in  pro- 



485 

fusion  ;  but  each  practitioner  in  turn  relinquished  the  case, 
recommending  sea  air,  which  was  had  recourse  to  at  sun- 

dry times.  This  young  lady  was  latterly  referred  to  John 
Hunter,  who  employed  Hemlock  to  an  uncommon  extent; 
and  he  also,  as  the  sea  air  had  been  before  tried  without 

advantage,  advised  the  parents  to  do  nothing  further,  say- 
ing, with  his  usual  bluntness,  "  that  it  was  a  case  of  that 

nature  that  whoever  would  undertake  the  cure  would  do  it 

oply  with  the  intent  of  picking  their  pockets." 
When  I  first  saw  the  young  lady,  1  observed  the  glands 

of  the  throat,  even  from  the  nape  of  the  neck,  so  enlarged 
as  to  defeat  all  concealment,  and  forming  one  apparently 
homogeneous  mass,  extended  even  over  the  jaw-bones, 
which  could  not  be  felt,  and  suffocation  was  threatened  by 
pressure  on  the  wind-pipe.  Her  relations  ridiculed  the 
idea  of  any  farther  application  for  this  disease  ;  but  paren- 

tal fondness  urged  an  inquiry  relative  to  the  airs.  The  Rev, 
Mr.  Townsend,  rector  of  Pewsey,  author  of  a  very  excellent 
work  on  physic.  Elements  of  Therapeutics,  happened 
to  be  at  my  house  when  the  lady  arrived.  Although  he 
conceived  highly  of  pneumatic  medicine,  as  may  be  seen 
throughout  his  work,  he  told  me,  "  that  he  must  consider 
*^  me  as  very  bold  if  I  could  venture  to  undertake  such  a 
*'  case,  which  he  acknowledged  to  exceed  any  thing  he 
"  had  ever  before  seen  and  Mr.  Jones,  an  eminent  apo- 

thecary in  Mount-street,  declared,  that  if  I  produced  a 
cure  here,  all  he  could  say  was,  "  that  miracles  had  not 
ceased.'*  I,  however,  was  not  discouraged,  and  the  event 
has  proved  that  we  should  not,  having  such  new  and 
powerful  agents  as  the  airs,  readily  give  way  to  despair. 

In  a  month  after  commencing  the  inhalation  of  vital 
air  (six  quarts  daily  mixed  with  thirty  of  atmospheric)^ 
the  knot  of  glands  began  to  soften,  yielding  a  little  to  ex-? 
ternjil  pressure :  by  degrees  they  sep?irated  frona  each  other^ 
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and  thirteen  glands  could  be  directly  made  out ;  the  jaw- 
bones became  liberated ;  and  these,  whether  from  pressure 

of  the  glands,  or  imperfect  ossifioition,  were  bent  up  a 
little  from  their  natural  course ;  and,  not  to  tire  the  reader, 
I  shall  finally  remark,  that  in  less  than  eight  months  the 
decrease  was  five  inches  by  measurement  round  the  neck  ! 
The  hands,  which  before  were  unusually  cold,  were  com- 

fortably v/arm  during  the  whole  time  the  vital  air  was  in- 
haled, and  the  appetite  and  spirits  increased.  Mr.  Cruick- 

shank  observed,  that  during  the  time  of  inhaling  the  super- 
oxygenated  air,  the  pulse  was  raised  about  six  beats  in  a  mi- 

nute, r.nd  became  stronger.  I  must  beg  leave  to  mention 
here,  that  I  also  roused  the  absorbents  by  both  topical  as 
well  as  internal  remedies.  But  why  I  place  such  a  stress 
©n  the  power  of  the  vital  air  over  this  system  of  vessels,  is, 
that  from  the  experiment  of  Dr.  Beddoes,  which  he  made 
upon  himself,  while  inhaling  a  super  oxygenated  air,  he 
became,  he  observes,  considerably  diminished  in  bulk,  al- 

though he  ate  twice  as  much  as  before,  which  1  conceive 
could  only  arise  from  the  superior  energy  given  to  the  ab- 

sorbents by  the  vAtal  air. 

Case  I A."^ Mary  Buchanan,  under  Dr.  Thornton,  cured. 
Vide  Dr.  Beddoes  Considerations,  Part  IV,  p,  144. — 
Letter  from  Dr,  Thornton  to  Dr.  Beddoes. 

Mary  Buchanan,  aged  8,  lives  at  No.  2.  Whitcomb-court, 
Haymarket ;  from  the  account  of  her  mother  she  was 
weakly  from  her  infancy.  She  was  two  years  and  a  half 
before  she  walked  ;  her  limbs  were  crooked,  understanding 
remarkably  acute,  under  lip  prominent,  eyes  black,  hair 
lank ;  was  doubled  with  worms,  both  the  teretes  and 

ascarides  ;  for  which  she  took  Evans's  powder,  which 
brought  away  much  slime,  and  many  worms  ;  but,  from 
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these  powerful  evacuations,  she  was  much  debiUtated^ 
and  became  subject  to  profuse  perspirations,  and  for  a  long 
while  was  constantly  ailing ;  when,  whether  from  cold,  or 
what  other  cause,  or  the  nature  of  scrophula,  I  cannot  de- 

termine, she  was  seized  with  deafness;  and  afterwards  with 
such  an  inflammation  of  her  eyes,  that  she  was  blind  for 
above  ten  days :  leeches  were  applied  to  the  temples  with 
some  effect ;  but  these  symptoms  only  seemed  to  retire,  to 
give  way  to  a  more  formidable  symptom,  namely,  an  en- 

largement of  a  gland  of  the  neck  on  the  left  side»  which, 
for  three  months,  kept  on  increasing  both  in  size  and  hard- 

ness ;  and  the  child  continually  leaning  on  that  side,  the 
head  became  immovably  sunk  ;  so  that  the  ear,  night  and 
day,  nearly  rested  on  the  left  shoulder.  The  countenance 
of  the  child  was  pale,  body  costive,  belly  large  and  hard, 
breath  offensive,  particularly  so  towards  morning,  feet 
cold,  itching  of  the  nose,  appetite  often  keen,  but  there 
was  no  starting  in  her  sleep,  grinding  of  teeth,  or  any 
worms  observed  in  her  evacuations,  although  much  mucus. 
She  was  placed  and  continued  under  the  care  of  my  friend, 
Mr.  Hill,  a  week.  He  gave  her  rhubarb  and  vitriolated 
kali,  night  and  morning.  Sorrel  poultices  were  applied  to 
the  neck,  the  vital  air  was  inhaled,  and  the  case  was  going 
on  very  well,  when  Mr.  Hill  had  occasion  to  leave  town^ 
who  requested  I  would  undertake  the  case  for  him, 

I  followed  Mr.  Hill's  practice,  and  in  addition  used 
electricity  on  the  tumour,  and  directed  a  tonic  mixture 
of  bark  and  steel,  keeping  the  body  gently  open  with 

powders.  The  tumour  was  at  this  time  the  size  of  a  goose's 
egg,  and  very  hard.  Since  the  application  of  the  sorrel,  it 
was  looking  somewhat  red.  In  a  week  there  was  produced 
a  considerable  softening,  accompanied  with  violent  pains 
and  restless  nights.    I  ordered  an  opiate  in  the  evening. 
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In  a  few  days  after  this  I  made  a  scratch,  on  the  mdst  de- 
pending part,  with  a  lancet;  and  repeating  this  three 

successive  days,  on  the  fourth  there  issued  through  this 
small  orifice  a  bloody  serum.  I  now  directed  a  bread  and 
milk  poultice,  discontinued  the  opiate,  and  increased  the 
proportion  of  steel.  For  seA^eral  days  the  bloody  serous 
discharge  continued,  when  I  ordered  the  sorrel  poultice  to 
be  resumed.  Almost  instantly  the  purple  tumour  was 
rendered  florid,  the  hps  of  the  orifice  became  of  a  bright 
red,  violent  pain  was  excited,  and,  on  the  next  day,  matter 
of  some  consistency  was  formed.  I  moderated  the  action, 
when  too  strong,  by  a  bread  poultice ;  and  I  sometimes 
interposed  the  rhubarb  aperient ;  and,  by  always  keeping 
up  a  due  action,  in  a  month  the  tumour  was  wholly  re- 

moved ;  the  child  can  now  turn  her  head  in  all  directions ; 
she  has  the  appearance  and  manners  of  health ;  and,  in- 

stead of  being  disfigured,  there  remains  now  a  scar  nol 
larger  than  a  pea,  and  not  discernible  but  upon  the  closest 
inspection. 

Case  15. — Mr.  Cooper ̂   under  Dr.  Thornton,  cured.  Vide 
Dr.  Beddoes*  Considerations,  Part  III.  page  71. — Letter 
from  Mr,  Cooper  to  Dr.  Beddoes. 

Dacre-street,  Westminster,  July  29,  I795f. Sir, 

I  was  above  nine  months  afflicted  with  hard  tumours, 
which  were  very  slow  to  suppurate,  and  when  they  did, 
produced  only  a  watery  discharge,  and  a  sore,  that  took  % 
long  time  in  healing.  These  appeared  chiefly  about  the 
throat.  Previous  to  this,  I  had  frequent  eruptions  on  my 
face,  for  which  I  was  often  purged  and  bled,  which  in  my 
opinion  might  have  produced  the  disorder  I  am  attempting 
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to  describe  to  you.  It  soon  became  necessary  to  try  every 
means  to  get  rid  of  it,  and  I  took  a  vast  quantity  of  different 
medicines ;  but  the  tumours  continued  rather  to  increase 
in  size  and  number,  and  produced  a  continual  incon- 

venience to  me.  As  the  vital  air  is  said  to  alter  the  cha- 
racter of  the  blood,  and  I  conceived  my  case  arose  from  a 

broken  state  of  blood,  I  waited  on  Dr.  Thornton,  who 
thinking  these  tumours  very  likely  to  be  removed  by  the  air, 
wished  me  to  make  the  trial.  At  that  time  several  of  the 

tumours  were  commencing,  others  were  upon  the  point 
of  breaking,  and  others  again  were  in  a  state  of  open  sore. 
My  bowels  were  first  cleared,  and  I  inhaled  the  vital  air, 
and  took  bark  twice  a  day  in  powder.  The  effect  the  air 
had  on  me  was,  as  my  mother  and  sister  observed,  to  make 
me  eat  more  than  usual.  I  felt  uncommon  spirits,  and  no 
longer  complained  of  chilliness.  The  tumours  that  were 
in  their  first  state  disappeared ;  the  others  looked  redder 
and  gave  me  more  pain,  and  discharged  matter.  But  in 
a  fortnight  these  also  yielded  to  the  air  and  disappeared, 
and  I  was  cured.  But  what  surprised  me  most  was  the 
change  it  produced  in  my  eye-sight.  My  eyes  for  the 
space  of  fifteen  years  had  been  uncommonly  weak ;  so 
weak,  that  I  was  never  able  to  read  or  write  by  candle- 

light, but  from  inhaling  the  vital  air,  they  have  acquired 
such  strength,  that  latterly  I  have  sat  up  writing  in  my 
books,  sometimes  from  twelve  to  one  o'clock,  without  feel- 

ing my  sight  the  least  fatigued.  My  mother  used  to  attri- 
bute my  weakness  of  sight  to  my  having  had  the  measles 

very  bad.  I  am  at  the  present  time  perfectly  well,  and 
V^ithout  any  fear  of  my  former  afflicting  disorder. 

I  am,  Sir, 

With  the  greatest  respect,  &c. 
Henry  Frederick  Coopee, 



490 

IX.  HYDROTHORAX,  OR  DROPSY  OF  THE  CHEST. 

Case  16.— Szr  William  Chambers,  Under  Dr.  Thornton, 

cured.  Vide  Dr.  Beddoes'  Considerations,  Part  IIL 
page  3. 

Having  been  informed,  says  Dr.  Beddoes,  that  Sir  Wm. 
Chambers,  when  labouring  under  the  pressure  of  unspeak- 

able distress,  had  derived  more  than  present  relief  from 
oxygen  air,  I  requested  from  him  an  account  of  the  effects 
he  had  experienced  from  it,  and  received  the  following 
letter : — ^« 

Letter  from  Sir  William  Chambers,  Knight  of  the  Polar 
Star,  F.A.S.  S^c.  8^c.  to  Dr.  Beddoes. 

Upper  Norton-street,  June  20,  1795. Sir, 

As  every  person  of  a  benevolent  mind  and  enlarged  un- 
derstanding must  approve  of  the  design  of  those  gentlemen 

who  are  endeavouring,  from  a  philosophic  induction,  to 
introduce  aerial  remedies  for  the  removal  of  otherwise 

incurable  diseases ;  and  as  my  case  appears  such  as  to  de- 
monstrate the  efficacy  of  the  vital  air  in  a  disorder  that 

has  hitherto  resisted  the  ablest  practitioners  in  physic,  I 
will  attempt,  as  far  as  lies  in  my  power,  to  describe  my 
situation,  and  the  effects  which  I  experienced  from  this 
new  remedy,  and  shall  be  truly  happy  should  the  same  ad- 

vantages be  felt  by  others  under  similar  circumstances. 

Previous  to  my  coming  under  Dr.  Thornton's  care,  every 
means  which  extensive  experience  and  great  abilities  could 
suggest,  had  been  tried  by  my  friend  Dr.  Turton.  My 
complaint  seemed  to  be  of  such  a  nature  as  to  baffle  all  the 
powers  of  art.  I  was  at  that  time  hardly  able  to  move 
from  one  chair  to  another.    It  was  with  the  utmost  diffi- 
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culty  I  could  get  up  stairs.  I  had  water  in  both  my  lower 
extremities^  and  great  oppression  on  my  breath,  so  that 
when  I  lay  down  to  sleep,  I  was  frequently  obliged  to  start 
up  and  resume  an  upright  posture,  to  prevent  myself  from 
being,  as  it  were,  suffocated.  My  nights  were  bad,  my  ap- 

petite gone,  and  for  months  I  had  not  been  able  to  swallow 
any  thing  solid.  Indeed  I  had  given  myself  up  as  a  lost 
man,  until  I  heard  of  the  vital  air,  which  my  friends  told 
me  had  done  such  extraordinary  things  in  medicine  and 
surgery.  I  conceived  that  as  the  application  was  to  the 
seat  of  the  disease,  it  promised  more  than  most  other  re- 

medies, and  accordingly,  about  ten  months  back,  I  began 
the  inhalation  of  this  air.  Dr.  Thornton  approved  of  the 
plan  of  medicine  I  was  pursuing,  which  was  bitters  to 
strengthen  the  system,  and  as  occasion  might  require,  a 
warm  laxative  pill;  these  were  therefore  continued.  After 
a  few  weeks  trial  of  this  new  mode  of  treatment  by  the 
mtal  air^  the  above  medicines  being  continued,  my  strength 
was  so  far  recruited,  that  from  my  own  reckoning,  I  could 
walk  upwards  of  two  miles;  my  ancles  did  not  pit;  mj 
breathing  was  relieved  ;  my  appetite  improved  ;  and  my 
countenance  so  much  mended,  that  all  my  friends,  together 
with  my  physician,  congratulated  me  on  my  recovery.  I 
was  able  to  pay  my  respects  to  his  Majesty,  who  compli- 

mented me  much  on  my  good  looks,  and  made  many  in- 
quiries respecting  the  vital  air,  I  was  enabled  regularly 

to  attend  the  Board  of  Works  and  the  Royal  Academy. 
But  I  had  to  battle  through  such  a  winter  as  few,  at  my 
time  of  life,  have  been  able  to  support.  The  influenza, 
which  was  general,  was  a  great  drawback  to  my  full  resto- 

ration, as  the  vital  air  was  obliged  to  be  desisted  from  at 
that  time,  and  recourse  was  had  to  evacuants,  cooling 
medicines,  blisters,  cupping,  and  a  low  diet.  But  this, 
together  with  several  colds  that  have  occasionally  attacked 
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nie,  has  in  my  mind,  only  manifested  the  more  the  efficacy 
of  the  vital  air  in  my  complaint ;  for  as  soon  as  it  has 
heen  judged  prudent  to  have  again  recourse  to  the  vital  air, 
Aie  symptoms  that  had  gained  ground  during  the  inter- 

mission, have  been  as  constantly  subdued,  and  my  friend 
Cr,  Turton  has  told  me,  "  that  I  could  not  do  better  than 
^'  to  go  back  to  the  vital  air,"  to  which  I  do  not  hesitate 
to  ascribe  my  present  freedom  from  oppressive  respiration; 
comfortable  nights;  clean  ancles;  power  of  eating  solids 
with  appetite ;  and,  in  a  few  words,  as  much  return  of 
health,  as  a  person  at  my  time  of  life,  75,  has  reason  to 
expect  after  such  an  attack,  and  I  think  abundantly  suf- 

ficient to  be  thankful  for,  and  to  prove  the  virtue  of  the  vital 
air,  in  all  complaints  of  this  nature;  but  this  I  must  leave 
to  you.  Dr.  Thornton,  and  others  to  determine,  to  whom 
I  sincerely  wish  every  success  in  their  laudable  attempt^ 
to  lessen  the  afflictions  of  mankind  ; 

And  have  the  honour  to  be. 
Dear  Sir, 

Your  obedient  humble  servant, 
William  Chambers. 

X.  ASTIiMA. 

Case  17. — James  Hare,  Esq.  M.P,  under  Dr.Beddoes,  cured. 
Vide  Dr,  Beddoes'  Considerations,  Part  IV,  page  49. — 
Letter  from  James  Hare,  Esq.  M.P.  to  Dr,  Beddoes. 

Sir, 

I  very  willingly  consent  to  your  publishing  my  case,  in 
hopes  that  other  persons  may  obtain  relief  from  a  similar 
treatment.  For  near  eleven  years  I  have  been  subject  to 
frequent  attacks  of  nervous  asthma,  under  which  I  suffered 
inexpressibly.    Blisters  on  the  chest,  with  expectorant 
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medicines,  usually  relieved  me,  though  not  till  after  many 
hours  of  agony.  I  was  troubled  with  this  disorder  more  in 
damp  than  in  frosty  weather.  If  I  caught  cold,  I  scarcely 
ever  escaped  it.  My  strength  and  spirits  were  very  much 
affected  for  a  long  time  after  the  difficulty  of  breathing  had 
left  me.  About  the  middle  of  September  last,  (1795)  I 
began  to  take  oxygen  air,  by  the  advice  and  under  the 
direction  of  Dr.  Beddoes.  In  a  few  weeks  there  was  a 

sensible  and  visible  improvement  in  my  general  health. 
Towards  the  end  of  October  I  caught  cold,  and  had  a 
pretty  severe  fit  of  asthma,  though  much  less  so  than 
many  former  ones.  From  that  time  to  the  present,  I  have 
only  had  five  attacks,  all  slight  in  degree  and  short  in 
duration.  For  many  years  past  I  have  suffered  much  from 
illness  in  the  spring:  but  this  spring  I  have  not  been  con- 

fined for  one  hour;  and,  during  the  whole  ten  months  I 
have  enjoyed  a  much  better  state  of  health  than  for  many 
preceding  years.  Hot  rooms  and  damp  weather  affect  me 
much  less  than  formerly ;  and  I  have  caught  cold  several 
times  without  its  bringing  on  an  asthmatic  fit.  Having 
taken  the  oxygen  air  once  a  day  (with  few  interruptions) 
for  about  nine  months,  the  beginning  of  this  month  I  dis- 

continued it;  in  full  hopes  that  I  may  go  through  the  sum» 
mer  without  its  aid,  and  so  reserve  it  for  future  exigencies. 

J.  Harp;, 
Conduit-street,  July  29,  1796. 

Case  18.~Mm  Sarah  Green,  under  Dr.  Beddoes,  cured. 

Vide  Dr.  Beddoes'  Consider atio7is ,  Part  IV,  page  59» 

Dr.  Beddoes,  in  his  Considerations,  says  he  has  before 
him  two  letters  from  Francis  Green,  Esq,  of  Denmark-Hill, 
Camberwell,  respecting  one  of  his  daughters^  aged  18,  who 
had  been  for  several  years  violently  afflicted  with  spasmodic 
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asthma.  The  letters  are  dictated  by  that  warmth  of  kind- 
ness, which  an  affectionate  parent  feels  towards  those 

whom  he  considers  as  having  been  instrumental  in  rescuing 
his  child  from  an  obstinate  and  most  violent  disorder.  The 

following  are  the  facts  stated  by  Mr.  Green.  The  pa- 

roxysms, before  the  patient's  arrival  at  Bristol  Hot-wells,  in 
October,  1795,  had  "come  on  periodically  once  a  week. 
'*  There  she  grew  much  worse,  until  some  short  time  after 
**  I  had  the  pleasure  of  consulting  you.  I  must  acknow- 
"  ledge  the  vital  air  has  done  wonders  in  her  case."  This 
letter  is  dated  September  14,  1796.  The  essential  part  of 
'the  ̂ d  letter  runs  as  follows: 

Brighton,  September  17,  I79ff, Sir, 

My  dear  daughter,  as  well  as  my  whole  family,  have  every 
thing  to  thank  you  for.  The  morning  we  left  Clifton, 
turned  out  very  bad.  W e  had  wind  and  rain  nearly  all  the 
way  to  Oxford  ;  what  increased  our  fears  most  was,  we 
lost  the  air  from  the  air-holder,  it  being  unsoldered.  We 
spent  the  next  day  there,  and  although  the  weather  con- 

tinued very  indifferent,  to  my  great  surprise  my  daughter 
remained  well.  The  day  following  we  reached  home,  and 
waited  with  anxiety  for  the  apparatus,  fearful  of  the  return 
of  the  complaint,  but  to  our  great  joy  I  assure  you  she  has 
not  had  a  fit  since.  We  have  now  continued  the  use  of  the 
air  for  near  ten  months,  and  about  two  months  back 
took  her  to  Brighton  by  way  of  trial,  but  the  second 
day  after  our  arrival,  (the  weather  was  very  change  - 
able)  perceiving  a  weakness  in  her  eyes,  which  I  have 
always  considered  as  a  symtom  of  the  old  complaint,  we 
returned  immediately  to  our  house  in  Camberwell,  where 
after  staying  a  short  time,  the  weather  coming  on  fme,  we 
came  again  to  this  place  for  another  trial,  and  have  th^ 
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satisfaction  to  say  she  has  continued  well  "without  the  use 
of  the  oxygen  air, 

I  am,  dear  Sir,  &c. 
Francis  Green. 

Observations  by  Dr,  Beddoes. 

The  two  preceding  cases  came  under  my  own  observa- 
tion. They  were  among  the  worst  in  their  kind  ;  and  the 

event,  as  far  as  we  can  perceive  at  present, has  been  eminently 
successful.  Mr.  Hare  and  Miss  Sarah  Green  I  saw 

every  day  for  three  or  four  weeks.  Tlieir  fits  were  very 
frequent  and  severe  ;  but  they  were  in  other  respects  such 
as  are  commonly  to  be  observed  in  spasmodic  asthma.  I 
do  not  therefore  think  it  necessary  to  enter  into  any  dis° 
cussion  concerning  the  symptoms.  But  there  are  a  few 
facts  which  it  would  be  unfair  if  I  were  to  conceal  from 
the  reader.  Mr.  Hare  began  with  one  quart  of  oxygen  air 
to  about  twenty  of  atmospheric,  twice  a -day —he  never 
exceeded  three  quarts  of  oxygen  at  one  dose.  The  morning 
after  the  sixth  dose  he  observed  some  streaks  of  blood  on  a 

small  quantity  of  mucus,  which  he  had  expectorated.  This 
did  not  alarm  him,  nor  to  the  present  day,  (Sept,  23, 1790, 
on  which  I  have  seen  Mr.  H.  in  excellent  health)  has  it 
been  followed  by  any  suspicious  symptom.  From  my  idea 
of  the  stimulating  power  of  oxygen  gas,  I  felt  some  alarm, 
and  persuaded  my  patient  to  desist  from  the  use  of  the  air 
for  a  day  or  two ;  and  at  this  moment  I  believe  that  I  should 
have  advised  the  entire  discontinuance  of  it  ;  but  Mr.  H, 
who  laid  no  stress  upon  the  occurrence,  was  little  disposed 
even  to  procrastination  ;  and  he  expressed  a  firm  resolution 
to  run  some  risk  in  order  to  procure  an  abatement  of  his 
harassing  complaint.    He  accordingly  went  on  respiring 
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tUluted  oxygen  till  the  time  specified  in  his  letter,  sincj* 
which  he  has  not  resumed  it.  Like  many  other  asthmatics 
he  was  particularly  hable  to  catarrh ;  in  consequence  of 
which  he  never  failed  to  have  a  paroxysm.  Apprehending 
he  had  taken  cold  once  or  twice  during  the  first  fortnight, 
I  ordered  him  four  or  five  grains  of  antimonial  powder  at 
bed- time.  Dr.  Thornton*,  in  consideration  of  his  weakened 
habit,  had  before  suggested  to  him  the  propriety  of  taking- 
tonic  medicines.  I  did  not  scruple  to  order  pills  of  equal 
parts  of  extract  of  gentian  and  sulphate  of  iron  (green 
vitriol),  of  which,  after  leaving  Clifton,  Mr.  H.  took  five  or 
six  grains  a  day  for  some  time.  For  this  twelve-month 
past  he  has  not  taken  an  atom  of  any  opiate  or  antispasmodic 

medicine.  The  apparent  improvement  of  this  gentleman's 
constitution  is,  in  my  opinion,  still  more  remarkable  than 
the  diminished  frequency  and  force  of  his  disorder.  Oxygen 
air  has  frequently  enabled  persons  to  bear  cold  better ;  and 
I  have  met  with  no  one  who  seems  to  have  experienced  this 
agreeable  change  to  a  greater  degree  than  Mr.  Hare.  When 
I  was  called  to  Miss  S.  Green,  I  found  her  labouring  u.ridet 
an  attack  of  asthma,  which  with  some  small  remissions, 
continued  three  days  and  nights.  Her  fits  had  been  of  late 
so  severe  as  to  give  her  friends  the  idea  of  immediate  danger. 
Having  had  a  very  slight  return  of  her  disorder,  from  cold, 
ishe  was  placed  under  the  care  of  Dr.  Thornton,  who  pur- 

sued the  same  plan  ;  and  upon  any  relapse,  the  vital  air 
has  been  had  recourse  to  with  success,  and  she  now  enjoys 
an  excellent  state  of  health, 

*  Dr.  Turton  recommended  Mr.  Mare  to  Dr.  Thornton,  who  advised 
this  gentleman,  as  it  was  hot  weather,  to  leave  London,  and  inhale  the 
oxygen  air  under  his  fellow  colleague  Dr.  JBeddoes,  as  he  did  also  Miss 
S.  Gr«en. 
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Case  19. — Boothhy  Clopton,  Esq,  under  Dr,  Thornton^ 
cured.  Vide  Dr,  Beddoes*  Considerations,  Part  IIL 
page  21,— Mr.  Boothby  Cloptons  replies  to  Queries  re- 
specting  his  personal  experience  of  the  inhalation  of 
vital  air. -^Letter  to  Dr,  Beddoes  from  Dr,  Thornton. 

LondoHj  July  19,  1795o 

It  is  with  great  pleasure  I  send  you  the  enclosed  letter 
proposing  queries  to  Mr.  Boothby  Clopton^ 

Dr,  Thornton^ s  letter  to  Mr.  Cloptono 
Sir, 

As  Sir  William  Chambers,  and  several  ladies  and  gentle^ 
men  of  character  in  England,  have  consented  to  authenticate 
the  effects  of  the  vital  and  other  aerial  remedies  on  them- 

selves, and  as  my  motive  for  this  application  is  no  other 
than  the  extension  of  the  most  important  of  the  scienceSj. 
I  am  emboldened  to  request  the  same  favour  of  you.  You, 
Sir,  are  so  w^ell  known  to  move  in  the  highest  circle  of 
life,  that  your  testimony  will  greatly  contribute  to  draw 
attention  towards  an  investigation,  which  I  have  no  doubt 
will  finally  be  productive  of  much  general  good.  Permit 
me  then  to  request  your  answer  to  the  following  queries^ 

lo  What  was  the  nature  of  your  indisposition  ? 
Ans,  Asthma,  accompanied  with  great  debility. 
^.  How  long  had  you  been  ill  previous  to  your  comm^ 

imder  my  care? 
Ans,  Seven  rcionths. 

3.  Did  the  gentleman  who  attended  you,  make  any  ob- 
jection to  your  trying  the  vital  air,  or  did  he  suppose  other 

medicines  would  have  had  equal  efficacy  ? 
Ans,  Sir  Walter  Farquhar  had  no  objection,  medicines 

having  been  so  long  used  without  the  smallest  benefito 
Vol.  L  •  ?  K 
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4»  Was  the  disease  after  a  time  alleviated  ? 
Ans,  Imraediately  on  my  inhaling  the  air,  I  was  less 

oppressed  with  asthma,  and  slept  better  the  first  night 
than  I  had  done  for  seven  months. 

5.  Did  you  iind  any  alteration  in  your  strength  and 
spirits  ? 

Ans,  My  strength  and  spirits  were  certainly  increased. 
0.  Did  your  friends  observe  any  alteration  in  your  coun- 

tenance? 
Ans.  Not  only  in  my  countenance,  but  in  my  person,  for 

my  nights  being  rendered  good,  I  encreased  considerably 
in  weight. 

7.  Has  the  advantage  been  permanent  ? 
Ans.  I  inhaled  the  vital  air  in  the  winter,  and  am  now 

in  perfect  health  ;  and  as  I  took  no  medicine,  I  am  con- 
vinced my  recovery  proceeds  solely  from  inhaling  the  vital 

air. 

Case  20. — Ret,  Dr,  B  ,  wider  Dr.  Thornton^  cured. 

Vide  the  Rev,  Mr,  Toicnsend's  Elements  of  Therapeutics, 
Vol,  I.  page  398. 

The  Rev.  Dr.  B  ,  an  intimate  friend  of  the  celebrated 
oculist  Mr.  Wathen,  had  for  more  than  two  years  been 
afflicted  with  asthma.  The  paroxysms  were  singularly 
severe,  so  that  he  could  not  breathe  but  in  a  contorted 
position  of  his  body  ;  they  recurred  regularly  each  night, 
and  lasted  in  general  from  five  to  seven  hours.  Being  quite 
exhausted,  he  would  at  length  fall  asleep,  but  awoke  with 
a  parched  tongue  and  very  languid. 

He  had  been  under  the  care  of  several  very  eminent 
physicians,  and  latterly  under  Dr.  Warren,  who  told  him, 
with  his  accustomed  liberality,  that  he  was  persuaded,  from 
a  very  extensive  experience,  that  asthma,  when  once  fixed 
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in  the  habit,  was  not  to  be  removed  by  art,  however  it 
might  be  palliated,  and  he  must  not  therefore  entertain  the 
fallacious  hope  of  a  cure  from  medicine,  and  fly  from 
physician  to  physician,  but  must  patiently  resign  him- 

self to  the  affliction.  But  daily  losing  flesh  and  strength, 
his  family  began  to  be  very  apprehensive,  and  Mr« 
Wathen  having  told  them  of  the  extraordinary  relief  and 
final  cure,  obtained  b}^  a  young  lady  of  his  acquaintance, 
in  the  most  violent  spasmodic  attacks*,  when  the  pre- 

scriptions of  the  ablest  physicians  could  render  her  no 
service,  and  that  an  asthma  even  of  forty  years  standing 
bad  been  greatly  relieved  by  the  inhalation  of  the  vital  aiVy 
this  gentleman  was  encouraged  to  confide  himself  to  the 
care  of  Dr.  Thornton. 

In  ten  days  time,  by  cleansing  the  stomach  of  viscid 
mucus,  and  restoring  the  vital  principle  to  the  blood,  his 
paroxysms  were  somewhat  less  violent  ;  after  which,  by 
strengthening  the  system,  and  still  continuing  the  inhala- 

tion of  an  oxygenated  atmosphere^  he  had  several  inter- 
missions, and  in  two  months  he  was  perfectly  free  from 

asthma. 

He  continued  throughout  the  whole  of  last  winter  per- 
fectly well,  and  at  the  present  time  is,  as  Mr  Wathen 

informs  me,  in  the  full  enjoyment  of  the  blessing  of  health. 

Case  21. — Mr.  Stepney  s  two  servants,  under  Dr.  Thornton, 
cured.  Vide  Dr.  Beddoes*  Considerations,  Part  IV, 
p.  50. —  A  letter  from  Mr,  Phipps,  Surgeon  and  Oculist 
in  Ordinary  to  his  Majesty^  to  Dr.  Bed  does. 

Pall  Mall,  August  8,  1796. 
Sir, 

Mr.  Stepney  having  mentioned  to  me  that  a  servant  who 
attended  him  had  been  afflicted  with  a  spasmodic  asthma 

*  Vide  Case  XXVII.. 
9K  2 
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above  thirty  years,  I  recommended  Mr.  S.  to  place  him 
under  the  care  of  Dr.  Thornton.  Accordingly  he  did  so. 
He  was  ordered  a  more  generous  mode  of  living ;  and 
whenever  his  disease  has  threatened  an  approach,  it  has 
been  invariably  put  off  by  the  inhalation  of  vital  air.  During 
the  last  eight  months,  he  has  had  but  two  paroxysms, 
which  were  so  slight  as  not  to  confine  him  to  his  bed,  as 
formerly  :  and  I  should  add  that  his  80%  who,  upwards  of 
seven  years,  had  constant  dyspna3a,^vith  frequent  spasmodic 
attacks  of  asthma,  was  also  cured  four  months  ago  by  the 
same  remedy  in  seven  days,  and  when  I  saw  him  lately 
he  was  blooming,  and  in  perfect  health. 

I  remain,  Sir,  &c. 
J.  W.  Phipps. 

Case  22. — Mrs,  Barrett,  under  Dr,  Thornton,  cured.  Vide 

Dr.  Beddoes's  Considerations,  Part  III.  page  26, — A 
letter  from  Mrs.  Barrett  to  Dr,  Beddoes. 

Queen-square,  Westminster,  July  12,  1795. Sir, 

My  asthma  had  afflicted  me  three  years.  It  attacked 
me  very  violently  at  times,  the  fit  going  off  generally  with 
expectoration,  leaving  me  very  low  and  weak.  The  last 
winter  it  was  uncommonly  severe,  and  latterly,  for  months, 

I  had  not  known  what  it  was- to  enjoy  a  comfortable  night's 
rest.  As  a  tradesman  in  our  neighbourhood  had  been 
just  cured  by  Dr.  Thornton,  by  means  of  vital  air,  of  an 
asthma  of  thirteen  years  standing,  I  resolved  to  put  my- 

self under  that  physician's  care,  though  before  this,  I  had 
made  up  my  mind  to  try  no  more  medicines.  I  inhaled 
the  mtai  air  from  a  large  bell  glass,  and  its  effect  was  so 
immediate,  that  on  the  second  night  I  slept  the  whole  night 
through.    My  attacks  were  now  less  frequent,  and  milder. 
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and  pursuing  the  vital  air  for  six  weeks,  I  got  free  of  my 
complaint.    With  the  blessing  of  God,  I  have  continued 
since  in  perfect  health,  except  I  catch  a  bad  cold,  when 
my  asthma  recurs,  but  then  in  a  very  slight  degree, 

lam,  Sir, 
Your  obedient  humble  servant^ 

Eliz.  Barrett. 

Observation  on  this  Case  by  Dr,  Thornton, 
The  tradesman,  whom  Mrs.  Barrett  mentions  in  her 

letter,  is  a  baker  in  Tothil-street,  He  certainly  obtained 
considerable  benefit,  and  when  I  sent  on  the  20th  of  July, 
1795,  to  enquire  how  he  continued  ;  the  answer  returned 

was,  "  that  he  had  not  enjoyed  such  health,  as  at  present, 
for  years.". 

XI.  DISPNiEA,  OR  DIFFICULT  BREATHING. 

Case  23.— Mr^.  M—,  under  Dr,  Thornton,  cured.  Vide 

Dr,  Beddoes'  Considerations,  Part  III,  page  29.— Leifer 
from  Mr,  Phipps,  Surgeon  and  Oculist  in  ordinary  to  the 
King,  to  Dr,  Beddoes. 

Pall-Mall,  Aug.  5,  1795. Sir, 

Understanding  that  you  are  collecting  accounts  of  the 
various  effects  either  seen  or  felt  from  the  vital  air,  I  em« 
brace  the  present  opportunity  of  transmitting  the  result  of 
two  cases  which  came  under  my  particular  notice.  I  was 
first  induced  to  recommend  the  vital  air,  from  observing 
the  very  happy  and  immediate  effect  it  had  in  removing 
violent  spasms,  which  had  resisted,  in  a  relation  of  minCj 
all  medicines  for  above  three  years*.  Soon  after,  a  very 
corpulent  lady,  of  about  60  years  of  age,  applied  to  me 

*  Vide  Case  XXVJL 
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for  a  chronic  inflammation  in  her  eyes :  besides  which,  I 
found  she  laboured  under  the  greatest  possible  difficulty 
in  breathing.  She  could  not  even  walk  from  the  coach 
into  the  house,  without  stopping  more  than  once  to  recover 
her  breath.  After  ordering  what  appeared  to  me  necessary 
for  her  ophthalmia,  I  recommended  her  to  the  care  of  Dr. 
Thornton  for  her  dyspnoea,  requesting  to  see  her  in  a  week. 
In  this  short  space  of  time  the  amendment  greatly  exceeded 
my  expectations.  She  had  walked  above  a  mile  to  my 
house;  her  respiration  had  become  almost  free ;  and  her 
nights  better  than  she  had  enjoyed  for  a  long  time.  She 
continued  the  use  of  the  o.xi/gcn  air  for  a  month,  and  was 
most  perfectly  cured,  and  has  never  had  any  relapse. 

I  remain.  Sir, 
Your  obedient  servant, 

J.  W.  Phipps, 

Case  24. — Mr.  Cohin,  tinder  Dr.  Thornton,  cured.  Vide 
Dr.  Beddoes  Considerations,  Part  IV.  page  63. — Letter 
to  Dr.  Beddoes, 

London,  July  2,  1790. 
Dear  Sir, 

The  subject  of  this  report  is  a  very  corpulent  gentleman, 
who  had  been  afflicted,  more  or  less,  with  dyspnoea  for 
twenty  years,  and  under  different  physicians  with  little  or 
no  alleviation  of  his  complaint.  Mr.  Colvin  had  commonly 
but  small  appetite  ;  was  troubled  with  dyspepsia  ;  and  of 
a  costive  habit  of  body.  Upou  coming  up  stairs  he  was 
accustomed,  as  he  ,2;ave  at  first  evid5:^nt  demonstration, 
greatly  to  puff  and  blow  ;  having,  as  he  expressed  himself, 
no  wind.  He  was  troubled  with  lowness  of  spirits;  his 
body  w^as  distended  ;  and  his  nights  were  so  disturbed, 
that  he  seldom  slept  three  hours  together.  After  he  had 
been  under  my  care  but  a  fortnight^  he  came  with  his  part=? 
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iier,  Mr.  Lowndes,  a  liquor-merchant  at  Temple-Bar,  who 
assured  me,  that  he  thought  Mr.  Colvm  was  better  than  he 
had  seen  him  these  last  eighteen  years.  Having  inhaled 
six  quarts  of  xntal  air  mixed  witli  thirty  of  atmospheric^ 
he  felt,  as  was  ever  afterwards  the  case,  the  easiest  respi- 

ration, a  genial  glow  with  perspiration ;  vigour  and  light- 
someness ;  or  in  a  word,  for  these  are  his  own  expressions, 
the  sensation  of  indescribable  health.  Upon  asking  him^ 
whether  he  perceived  he  was  stronger  ?  in  an  energetic  tone 

of  voice,  he  declared,  "  he  felt  five  times  as  strong  "  he 
added  also,  that  his  appetite  was  returned  ;  and  his  sleep 
was  undisturbed  and  continued  throughout  the  night.  He 
then  went  down  stairs  in  the  presence  of  Mr.  Lowndes 
and  Mr.  Curtis,  the  son  of  an  eminent  surgeon  atChiswick, 
and  having  come  quickly  up  stairs,  he  was  able  freely  to 
discourse  immediately,  which  Mr.  Lowndes  declared  he 
had  not  done  for  years. 

Case  Qo.'^Rev.  Mr.  F  under  Dr,  Beddoes,  relieved. 

Vide  Dr,  Beddoes'  Considerations,  Part  L  page  80. 

This  gentleman,  when  at  Bristol  Hot-wells,  being  much 
troubled  with  dyspnoea  and  mucous  expectoration,  used  to 
assure  me,  that  after  inhaling  diluted  oxyge^i  air,  he  could 
walk  up  the  steep  hill  to  CHfton,  with  much  greater  ease 
than  at  other  times.  He  made  the  experiment  innumerable 
times.  This  air,  however,  rendered  him  no  permanent 
benefit,  his  disorder  depending  upon  mal-confirmation. 

Case  26.— ̂ Mr.  Yonge''s  experiment.    Vide  Dr.  Beddoes^ 
Considerations,  Fart  11 L  p.  30. 

August  27,  1795  • 

I  tried,  by  way  of  experiment,  how  long  I  could  retain 
one  inspiration  of  common  atmospheric  air,  with  a  stop= 
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watch  before  me,  and  found  it  to  be  20  seconds.  I  then 
inlialed  common  air  mixed  with  nearly  an  equal  part  of 
oxygen  air,  which  I  suppose  enabled  me  to  retain  it  39 
seconds.  Lastly,  I  inhaled  oxygen  air,  such  as  manganese 
yields.  This  was  retained,  by  nearly  the  same  effort,  55 
seconds, 

GuSTAVUS  YONGE, 

,  XII.   SPASMI,  SPASMS. 

Case  27. — Miss  S  ,  under  Dr.  Thornton,  cured.  Vide 

Dr.  Beddoes'  Considerations,  Part  IV.  page  51. — Letter 
from  Mr.  Phipps,  Surgeon  and  Oculist  in  ordinary  to  his 
Majesty,  to  Dr.  Beddoes. 

Pall-Mall,  August  8, 
Dear  Sir, 

I  have  just  received  a  letter  containing  a  request  of 
yours,  that  I  would  send  a  particular  account  of  the  case 
of  a  young  lady  who  had  been  cured  of  violent  spasms,  by 
means  of  oxygen  air.  I  heartily  wish  it  were  in  my  power 
to  do  it  with  more  minuteness,  but  I  kept  no  journal  of 
the  case.  The  lady  had  for  nearly  three  years  prior  to  her 
inhaling  the  oxygen,  been  afflicted  with  spasms  in  her  side, 
and  indeed,  through  the  whole  extent  of  the  diaphragm, 
which  appeared  to  me  the  immediate  seat  of  the  complaint. 
For  the  first  two  years  they  were  not  constant,  and  only, 
slight,  very  bearable,  and  easily  removed  by  a  few  drops  of 
laudanum.  During  the  last  year,  they  encreased  to  a  de- 

gree truly  terrific.  She  was  now  never  totally  free  from 
pain ;  and  generally  morning  and  evening,  the  spasms 
became  so  dreadful,  that  I  cannot  find  words  to  convey  an 
idea  of  them.  They  would  continue  half  an  hour,  one, 
two,  three,  and  even^  six  and  eight  hours.  Laudanum,  to 
the  quantity  of  three  hundred  drops,  produced  no  other 
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effect  than  to  render  her  perfectly  delirious.  Her  breath 
was  also  at  this  time  so  much  affected,  that  she  could  not 
go  up  or  down  stairs  without  resting  every  two  or  three 
steps,  and  panting  to  a  degiee  that  was  frightful.  In  this 
state  (during  the  spasm)  she  first  breathed  oxygen  air  by 
the  direction  of  Dr.  Thornton,  in  the  proportion  of  about 
three  pints  to  twelve  or  fourteen  of  atmospheric  air,  and 
it  almost  instantaneously  removed  the  spasm.  This  same 
effect  was  generally  obtained,  and  there  were  two  and 
three  days  sometimes  together  during  which  she  had  no 
strong  spasm:  nor  do  I  think,  after  the  first  week  of  inhaling 
the  oxygen  air,  they  ever  returned  with  the  same  degree  of 
violence.  I  found  it  necessary,  however,  to  encrease  the 
quantity  of  oxygen  to  about  six  pints  with  the  same 
proportion  of  atmospheric  air.  Thus  I  gave  it  con- 

stantly at  the  commencement  of  the  spasm,  and  always 
with  effect ;  sometimes  complete,  and  sometimes  only  so 
far  successful  as  to  render  the  spasm  tolerable.  After 
about  three  months  there  was  a  considerable  amendment, 
the  spasms  were  slight  and  less  frequent.  She  soon  after 
married,  and  had  not  the  least  return  for  a  year  and  a  half; 
at  the  end  of  that  period  she  had  some  spasmodic  attacks, 
but  they  were  slight,  and  of  short  duration  :  since  (this  is 
two  years  since)  she  has  been  perfectly  well.  These,  I 
believe,  are  the  leading  features  of  the  case, and  I  only  wish 
I  could  have  transmitted  them  to  you  with  greater  particu- 

larity. I  have  this  morning  seen  the  lad  I  mentioned  in 
my  last,  as  cured  of  asthma,  he  has  had  no  return  what- 

ever, and  "it  is  now  more  than  three  months  since  he  left  off 
the  vital  air,  which  he  inhaled  for  six  weeks.  I  have  only 
to  add,  that 

I  have  the  honour  to  be, 
Your's,  kc. 

I  W.  Phipps. 
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Xill.  DYSPEPSIA,  OPv.  WEAKNESS  OF  THE  STOMACH. 

Case  2S. — 3/r.  Cotterel,  under  Dr.  Thornton,  cured.  Vide 
Dr.  Beddoes  Considerations,  Part  II L  page  6b > — Letter 
from  Mr.  Cotterel  to  Dr.  Beddoes. 

KijQ^-street,  Westminster,  Dec.  $,  1795. Sir, 

I  was  troubled  with  great  flatulence,  heartburn,  want  of 
relish  to  my  food,  lowness  of  spirits,  coldness  of  the  hands 
and  feet,  and  had  slept  very  ill  for  more  than  five  years. 
Before  this  time  I  enjoyed  very  good  health  ;  and  to  be  em- 

ployed in  my  occupation  for  my  wife  and  famil}?^  was  a  de- 
light, but  now  it  was  attended  with  extreme  uneasiness  to  my- 

self. I  was  under  the  careof  Dr.Lister,  Dr.Pitcairne,and  other 
medical  gentlemen  of  the  first  eminence.  I  had  taken  a  great 
load  of  bark  and  other  medicines,  and  during  these  five  years 
I  changed  first  from  one  physician  and  then  to  another,  and 
tried  what  different  friends  recommended,  but  in  the  end  I 
only  grew  worse.  Having  consulted  Dr.  Thornton,  he  gave 
me  some  hopes,  and  by  his  direction  I  inhaled  vital  air, 
and  drank  three  times  a  day  water  impregnated  with  fixed 
air,  in  which  I  dropt  thirty  drops  of  aether  three  times  a 
day.  In  a  fortnight  I  was  free  from  my  complaint,  but  I 
continued  for  some  time  the  water  impregnated  with  the 
fixed  air,  in  which  some  salt  of  steel  had  been  dissolved, 
and  I  have  since  occasionally  chewed  a  warm  aromatic  root, 
and  for  these  last  two  years  have  enjoyed  very  good  health. 

I  am,  Sir,  &c. 
Matthew  Cotterel. 

Case  29. — Mrs.  Broomhall,  under  Dr.  Thornton,  cured. 

Vide  Dr.  Beddoes^  Considerations,  Part  III.  page  66.—-* 
Letter  from  Mrs,  Broomhall  to  Dr.  Beddoes. 
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Stanliope-street;  Jan.  1,  1795. Sir, 

December  5,  1793,  when  I  came  under  Dr.  Thornton's 
care,  I  had  a  bad  digestion,  and  a  nervous  headache  so  in- 

tolerable, to  which  I  had  been  subject  above  three  years, 
that  I  believe,  had  I  not  been  cured,  I  must  have  lost  my 

senses.  I  inhaled  the  vital  air,  and  by  Dr.  Thornton's 
order,  I  took  an  electuary  of  bark  and  steel,  three  times  a 
day,  having  been  first  prepared  for  that  medicine.  From 
the  first  I  gradually  grew  better,  acquiring  both  strength 
and  appetite,  and  in  proportion  as  these  improved,  my 
head-aches  were  diminished,  I  have  had  no  return  of 

I'lead-ache,  or  want  of  appetite,  and  enjoy  at  the  present 
luoment  very  good  health. 

I  am^  Sir,  &c. 
Eliz.  Broomhall. 

Case  30. —  Mary  Hodder,  under  Dr.  Thornton,  cured.  Vide 

Dr.  Beddoes'  Considerations^  Petri  IV.  page  131. 

This  patient,  aged  39,  lives  a  servant  to  Mrs.  Godfrey^ 
No.  74,  Piccadilly ;  has  for  seven  years  laboured  under 
sickness  at  the  stomach,  frequent  retchings,  great  heat  and 

pain  at  the  pit  of  the  -  stomach,  and  flushings  of  the  face 
after  eating;  drowsiness,  a  briny  water  would  often  flow 
into  the  mouth,  emaciation,  great  debility,  horrid  dreams^ 
often  waking  in  excessive  fright,  and  commonly  with  a  dull 
head-ache.  She  would  faint  away  after  any  uneasiness 
and  fatigue,  and  remain  for  five  or  ten  minutes  like  a  dead 
person;  feet  and  legs  extremely  cold,  subject  to  flatulence, 
extremely  costive,  sight  impaired  ;  and,  on  account  of  her 
ill  health,  she  was  obliged  to  leave  three  places.  She  was 
turned  out  uncured  twice  from  an  hospital,  and  once  from  a 
dispensary;  and  had  tried  private  practitioners  without 
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benefit.  Of  late  the  symptoms  of  her  disorder  had  rather 
increased  ;  when  she  began  the  inhalation  of  the  vital  air. 
In  three  weeks,  by  the  power  of  this  remedy,  conjoined 
with  emetics,  cathartics,  bark,  and  steel,  she  became  per- 

fectly free  from  sickness,  appetite  returned,  sleep  was  un= 
disturbed  by  frightful  dreams,  perspiration  restored,  a  genial 
glow  in  the  extremities,  countenance  became  healthy,  and 
strength  so  far  increased,  that  she  feels  herself  perfectly 
^idequate  to  her  present  situation.  The  air  has  been  left: 
off,  and  the  amendment  continues.  The  quantity  of  air 
inhaled  daily,  was  six  quarts  of  vital  air  to  thirty  of  atmo- 

spheric air. 

Case  31. — Mr.  Page,  under  Dr,  Thornton,  cured.   Vide  Mr, 

Townsend's  Elements  of  Therapeutics,  Vol,  I.  page  277; 

 Page,  Esq.  Member  for  Oxford,  laboured  under  so 
dreadful  an  irritability  of  the  stomach,  or  perhaps  frequent 
spasm  of  that  and  the  adjacent  parts,  that  upon  eating,  he 
was  almost  constantly  seized  with  vomiting,  which  latterly 
became  so  frequent,  that  nothing  would  stay  on  his  stomach. 

In  this  distressing  moment.  Dr.  Thornton  was  sent  for. 
The  oxygen  gas,  with  a  certain  portion  of  atmospheric  air, 
was  inhaled,  and  the  balance  being  made  on  the  side  of 
oxygen.  Dr.  Thornton  requested  his  patient  to  take  some  sus- 

tenance, which  he  had  not  done  for  many  hours.  Mr.  Page 
refused  it  at  first,  as  he  was  certain  it  would  bring  on  him 
a  renewal  of  his  distress.  But  being  persuaded  by  Dr. 
Thornton  and  his  apothecary,  Mr.  ̂ yood,  to  make  the 
trial,  he  was  pleasantly  surprised  on  suddenly  experiencing 
the  power  of  a  new  remedy,  and  he  declared  he  was 
convinced,  from  the  experience  he  had  of  different  medi- 

cines, that  no  other  means  could  have  produced  the  same 
effect.  He  continued  free  from  sickness  as  often  as  the 
oxygen  air  in  a  diluted  form  was  administered^  until  curedo 
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Case  32. — Mrs,  Appleby,  under  Dr.  Harrison  and  Dr. 
Darling,  cured.  Vide  Philosophical  Magazine,  Number 
VIII.  p.  420. 

Mrs.  Appleby,  wife  of  the  Rev.  William  Appleby,  at 
Wooten,  Lincolnshire,  laboured  under  dyspeptic  complaints 
upwards  of  tiveke  years.  Nine  physicians  had  tried  their 
art,  but  to  no  purpose.  The  disorder  seemed  to  gain 
ground,  and  was  accompanied  with  violent  spams  and  a 
paralysis  of  her  lower  extremities.  Dr.  Harrison  of  Horn- 
castle,  who  last  attended  her,  desired  she  would  try  the 
oxygenating  system ;  and  conjointly  with  Dr.  DarHng  of 
Gland  ford  Bridge,  it  was  effected  in  this  manner.  Bark 
and  oxymi^riate  of  potash  were  given,  and  oxygen  air 
inhaled ;  and  the  change  produced  was  so  great,  that  to 
the  surprise  of  the  whole  neighbourhood  this  lady  was  very 
soon  perfectly  restored. 

XIV.  HEPATITIS,  OR  AN  ENLARGEMENT  OF   THE  LIVER. 

Case  33. — Mr.  W  -yUnder  Dr.  Thornton,  cured.  Vide  the 
Philosophical  Magazine,  Number  XVII.  page  94. — 
€o7nmunicated  by  Dr.  Thornton. 

Tile  butler  of  Colonel  Ironside,  who  had  been  long  resi- 
dent in  India,  laboured  for  several  years  under  a  well-marked 

liver  complaint.  He  had  been  under  the  care  of  Dr.  War- 
ren,  and  other  physicians,  without  experiencing  any  essen- 

tial advantage.  Colonel  Ironside,  as  all  other  means  had 
been  ineffectual,  wished  him  to  try  the  vital  air.  He 
accordingly  came  under  my  care,  and  the  same  tonics  were 
employed  as  he  had  before  taken ;  therefore  I  ascribe  the 
cure  to  the  vital  air,  which  was  conjoined  with  these,  and 
which  soon  completely  restored  him  to  health,  and  he  has 
rontioued  v/ell  now  above  a  twelvemonth. 
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Ohservatiois  hy  Dr.  Thornton, 

When  animals  placed  in  pure  i-ital  air  were  destroyed 
by  so  powerful  a  stimulus,  Dr.  Beddoes  found  the  liver 
not  liver-coloured,  but  of  a  florid  red.  We  therefore  caa 
easily  suppose  it  to  affect  this  organ  when  given  in  a 
moderate  wa}^ :  and  as  the  oxyds  of  mercury  and  the  nitrous 
acid,  which  are  the  best  remedies  for  this  disease,  act  chiefly 
from  their  contained  oxygen,  it  is  probable  that  the  vital 

«//',  will  hereafter  be  found  a  specific  in  this  complaint, 
possessing  superior  advantages  over  both  these  remedies, 
and  will  supersede  them,  although  it  cannot  be  put  np  into 
two-ounce  phials,  the  principal  objection  raised  against  it ; 
for  the  airs  Cc\x\  now  (which  originated  from  my  suggestion) 
be  confined  in  barrels,  and  bottled  off  as  easily  as  wdne  ; 
and  I  must  observe,  that  this  patient  had  a  barrel  of  vital 
air,  containing  ̂ 24  gallons,  which  cost  him  one  guinea,  con- 

veyed for  him  to  his  master's  seat  in  the  country,  and  a 
tin  pneumatic  apparatus  for  inhaling  the  medicinal  air, 
which  stood  him  at  the  low  rate  of  thirty  shillings ;  which 
improvements,  I  trust,  will  greatly  facilitate  the  general 
application  of  pneumatic  medicine,  wdien  it  will  be  sure 
to  find  that  rank  its  merits  entitle  it  to. 

XV.     ASCITES,  OR   DROPSY   OF   THE  ABDOMEN", 

Case  34. — SaraJi  Kiuihcr,  under  Dr.  Thornton,  cured.  Vide 

Townsend's  Elements  of  Therapeutics,  VoL  IL  page  274. 

Sarah  Kimber,  aged  eight  years,  living  at  No.  10,  Wood- 
street,  Spa-place,  Clerkenwell,  with  the  usual  symptoms 
of  dropsy,  had  her  belly  very  much  distended,  and  upon 
pressure  there  was  an  evident  fluctuation  of  water.  This 
disorder  had  subsisted  more  than  ivjo  years,  and,  notwith* 
standing  the  use  of  a  variety  of  remedies,  it  went  on  con^ 
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■ stantly  increasing  till  her  phj^sician  (Dr.  Myers)  gave  up 

all  hopes  of  her  surviving  many  clays  ;  in  this  stage  of  the 
disease,  my  able  friend  Dr.  Thornton  was  considted.  He 
began  with  an  emetic,  and  the  subsequent  day  he  gave  a 
brisk  cathartic  of  rhubarb  with  a  neutral  salt.  He  applied 
a  tight  bandage  of  flannel  about  the  abdomen,  and  ordered 
the  strong  mercurial  ointment  to  be  rubbed  in  each  evening. 
He  put  her  upon  milk  diet,  with  onions  and  toasted  bread 
for  supper.  In  a  few  days  the  emetic  was  repeated,  and 
when  the  mouth  became  sore,  she  had  for  two  mornings 
brisk  saline  cathartics.  He  then  gave  bark  and  myrrh  in 
port  wine  tvyice  a  day,  assisted  in  their  operation  by  the 
inhalation  of  vital  air.  These  powerful  tonics  were  ac- 

companied with  swinging  until  nausea  or  sickness  was  pro- 
duced, and  at  night  she  took  half  a  grain  of  opium.  At 

the  end  of  only  ten  days,  in  consequence  of  this  mode  of 
1  treatment,  the  belly  was  diminished  more  than  one  half, 
her  spirits  revived,  and  her  friends  remarked  of  her,  that 

"  she  skipped  about  the  house  as  brisk  as  a  bee."  After 
fifteen  days,  emetics  at  intervals,  with  saline  cathartics^ 
and  the  mercurial  ointment,  were  repeated  ;  the  opium 
pill  at  night,  and  the  tight  bandage  were  still  continued. 
Chalybeates  were  then  thrown  in,  and  the  emetics  with 
cathartics  were  employed  at  more  distant  intervals,  in  con» 
sequence  of  which  her  complexion  assumed  the  rosy  blush 
of  health  ;  she  was  now  able  to  vie  with  her  companions 

in  running,  and  the  recurrence  of  the  disease  w^as  pre» 
vented. 

XVI.     CHLOROSIS,    OR  WANT    OF  FEMALE  RELIEF. 

Case  3.5. — Miss  S  ,  under  Dr.  Thornton,  cured.  Vide 

Dr.  Bcddoes'  Considerations^  Part  III. — Letter  from 
Mrs.  Stephens  to  Dr.  Beddoes. 
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Snow-Hill,  Augivst  (J,  ]  /  95. 
Sir, 

A  young  lady,  an  acquaintance  of  mine,  aged  20,  having 
been  two  years  ill,  and  under  Dr.  Carr,  an  eminent  physi- 

cian, at  Northampton  ;  but  continuing  in  the  same  state, 
was  sent  on  a  visit  to  me,  in  order  that  she  might  obtain 
Uie  opinion  of  some  physician  in  London.  Having  had 
the  pleasure  to  see  the  greatest  benefit  derived  by  the 
daughter  of  Sir  W.  D.  whose  case  was  somewhat  similar, 
from  the  inhalation  of  the  vital  air,  I  was  very  anxious  for 
her  to  make  trial  of  the  same  means.    The  countenance  of 

Miss  S  was  pale  in  the  extreme  ;  her  lips  very  white  ; 
her  breathing  short;  she  was  incapable  of  the  smallest 
exercise;  so  wearied  was  she  in  dressing  herself,  that 

even  during*  this  trifling  exertion,  she  was  obliged  repeat- 
edly to  lie  down  ;  her  appetite  was  very  indifferent ;  her 

spirits  low ;  she  constantly  complained  of  cold ;  and 
towards  evening  her  legs  used  to  swell.  When  we  first 

vvent  to  Dr.  Thornton's  we  were  obliged  to  take  a  coach 
there  and  back,  and  even  the  getting  out  and  in,  and  going 
up  stairs,  seemed  too  much  for  her.  At  the  end  of  five 
days,  the  change  in  her  strength  was  so  great,  that  she 
was  able  to  walk  back  near  a  mile  and  half :  and  in  getting 
up  stairs,  instead  of  panting  for  breath  at  every  four  or 
five  steps,  she  could  ascend  the  whole  flight  with  the 
greatest  speed  and  ease.  Her  appetite  was  good  ;  her 
spirits  raised  ;  her  countenance  shewed  the  signs  of  return- 

ing health  ;  and  her  lips,  cheeks,  and  nails,  assumed  a  faint 
blush,  which  continued  increasing,  until  she  was  in  every 
particular  restored  to  perfect  health,  and  could  v;alk  to  and 

back  from  Dr.  Thornton's,  above  three  miles,  with  the 
utmost  ease,  when  Miss  S— — after  staying  with  me  five 
weeks,  returned  to  her  friends,  every  one  was  astonished 
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at  the  great  alteration,  and  indeed  she  hardly  appeared  the 
same  person. 

I  am.  Sir, 
Your  obedient  humble  Servant, 

Caroline  Stephens^ 

Observations  on  this  Case  by  Dr.  Thornton, 

1.  Did  not  the  pallid  countenance ;  the  white  lip  and 
tongue ;  the  dyspnoea  when  in  action ;  the  semipellucid 
and  polished  skin  ;  the  v»^ant  of  perspiration ;  the  black 
and  pearly  eye ;  the  coldness  of  the  frame;  the  dyspepsia; 
the  yellow  appearance  of  the  teeth ;  the  lowness  of  spirits  ; 
the  weak  and  quick  pulse  ;  denote  a  deficiency  of  oxygen 
in  the  system  ? 

2.  If  the  skin  was  torn  (before  the  system  was  oxygen- 
ated)  there  would  ooze  from  the  scratch,  not  bloody  but  a 
yellow  serum.  Is  not  the  predominance  of  this  fluid,  the 
cause  of  that  sallowness  of  the  countenance  so  frequently 
mistaken  for  a  disease  of  the  liver,  whence  these  persons 
have  the  name  of  bilious  ? 

Case  36.— Lambert  under  Dr,  Alderson,  cured.  Vide 

Dr.  Beddoes'  Considerations^  Part  III.  page  57 ̂ -^-Letter 
from  Dr,  Alderson^  to  Dr.  Beddoes. 

Hull,  June  26,  179$. 
Dear  Sir. 

I  was  in  1793  called  to  meet  Dr.  B— in  the  case  of 
Miss  L-— — ,  aged  17,  who  had  been  long  labouring  under 
chlorosis.  As  my  colleague  had  been  for  some  time  admi- 

nistering a  variety  of  very  proper  tonics,  and  being  at  that 
time  persuaded  that  some  preparation  of  steel  would  effect 
a  cure,  I  advised  only  a  different  preparation  of  that 
mineral ;  but  the  change  not  producing  the  desired  effect. 

Vol,  I  9  L 
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a  friend  wished  some  blood  to  be  drawn  from  the  arms 
m  the  hopes  that  after  the  evacuation  the  tonics  would  have 
a  better  effect.— The  blood  was  remarkably  pale,  and 
afforded  but  very  little  crassamentum  indeed  ;  no  alteration 
took  place  in  the  system  for  the  better  ;  she  then  went  to 
sea,  and  returned  from  her  voyage  somewhat  better ;  but 
soon  after  relapsed,  and  the  complaint  being  now  attended 
with  great  emaciation,  and  an  uncommon  throbbing  in  the  x 
carotids,  which  upon  lying  down  was  so  very  troublesome 
as  to  prevent  her  sleeping,  my  assistance  was  again  called 
in,  and  having  no  prejudices  to  overcome  with  her  very 
ingenious  father,  I  immediately  proposed  the  inhalation  of 
oxygen  air  ;  the  first  effect  of  which  was  to  take  off  the 
throbbing  of  the  arteries,  enabling  her  to  lie  down  and  to 
get  quiet  sleep ;  the  other  effects  are  concisely  related  by 
her  father,  in  his  letter  to  me,  of  which  the  enclosed  is  a 
copy. 

I  am.  Sir, 
Your  obedient  Servant, 

J.  Alderson. 

Letter  from  Mr,  Lambert  to  Dr.  Alderson, 
Hull,  June  5,  1795. Sir, 

It  is  not  necessary  that  I  should  attempt  to  describe  after 

you,  the  nature  of  my  daughter  Elizabeth's  complaint,  or 
to  enumerate  the  various  medicines  that  had  been  admi- 

nistered prior  to  your  ordering  the  vital  air,  I  shall  there- 
fore only  mention,  that  the  immediate  effect  produced  by 

this,  was  a  considerable  exhilaration  of  her  spirits :  in  a 
few  days  the  violent  beating  in  her  head  greatly  abated — * 
the  ends  of  her  fingers  began  to  assume  their  natural  co- 

lour ;  and,  by  a  steady  perseverance  in  the  use  of  it  for  about 
three  months,  together  with  the  salt  of  steel,  from  a  state  of 
the  greatest  debility,  and  an  appearance  the  most  unlieal  thy, 
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she  assumed  her  former  colour,  strength  and  vigour.  With 
the  deepest  sense  of  my  great  obligation  to  you, 

I  remain.  Sir, 
Your  very  humble  Servant, 

George  Lambert. 

Case  37.— Mm  L— ,  under  Dr.  Emerson,  cured.  Vide 

Dr.  Beddoes*  Considerations ,  Part  IV.  page  6Q. 

Swafham,  August  15^  179^. 

Miss  L  ,  19  years  of  age,  had  a  suppression  of  the 
menses  for  more  than  two  years.  Her  countenance  was  pale 
ia  the  extreme,  lips  white,  appetite  impaired,  general 
sensation  of  coldness,  and  aversion  to  exercise.  Chaly- 
beates,  with  other  deobstruent  and  aperient  medicines, 
were  directed  for  her  ;—as  these  had  been  continued  for 
three  weeks  without  the  desired  success,  she  inhaled  on 
the  ̂ Oth  of  January,  1796,  a  mixture  of  three  quarts  of 
€xygen  and  19  quarts  of  atmospheric  air.  It  was  admi« 
nistered  only  ojace  a  day,  and  in  less  than  a  week  the  patient 
was  enabled  to  walk  nearly  three  miles  every  morning  for 
that  purpose,  with  great  ease,  which  she  could  not  do  at 
first  without  much  fatigue ;  she  attended  afterwards  with 
less  regularity,  not  more  than  12  doses  having  been  inhaled 
in  three  weeks.  She  was  sensible  of  its  exhilarating  effects, 
and  derived  a  most  remarkable  degree  of  advantage  from  so 
small  a  number  of  inhalations.  Her  cheeks  and  lips  ac- 

quired the  ruddy  glow  of  health,  tire  appetite  was  per- 
fectly restored,  and  indolence  and  lassitude  were  succeeded 

by  activity  and  spirits.  She  had  not  experienced  (her  own 
expression)  so  good  a  state  of  health  for  two  or  three  years* 
She  hag  since  continued  in  perfect  health. 

R.  Emerson. 
2  L  2 
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Case  38. — Elizabeth  Byivorth,  under  Dr,  Thornton,  cured* 

Vide  Dr,  Beddoes"  Considerations,  Part  IV,  page  67.—* 
Letter  from  Dr,  Thornton  to  Dr,  Beddoes, 

London,  Au^.  26,  179  L Sir, 

Elizabeth  Byvvortb,  aged  17,  was  in  service  at  Mr.  Long's, 
New-Wharf,  White-Friars,  when  frorri  catching  cold,  the 
natural  female  relief  forsook  her,  and  she  became  subject 
to  frequent  hysterics ;  her  countenance  was  bilious ;  she 
had  qualmy  sickness  in  the  morning ;  appetite  irregular  ; 
dyspnoea  upon  the  slightest  exercise,  to  which  she  felt  ex- 

tremely disinclined  ;  and  so  great  debility  that  she  was 
unable  to  maintain  her  place.  To  these  symptoms  suc- 

ceeded faintings,  three  or  four  times  a  day;  a  continued  dis- 
turbance m  the  intestinal  canal ;  spongy  gums ;  towards 

evening,  chilliness ;  but  more  frequently  much  external 
heat ;  no  perspiration ;  and  an  irregular  exoneration  of  the 
bowels.  Notwithstanding  the  methods  employed,  this 
complaint  remained  above  three  yed^rs,  during  which  time 
she  lived  with  her  mother.  No.  6,  Water-lane,  Fleet-street 
In  getting  from  thence  to  my  house,  she  was  above  two 
hours,  and  was  quite  exhausted  with  fatigue.  She  con- 

tinued as  a  patient  five  weeks,  during  which  time  she  took 
two  emetics,  aloetic  and  steel  pills,  and  she  inhaled  daily 
thirty  quarts  of  atmospheric  air,  super-oxygenated  with 
six  quarts  of  vital  air  ;  at  the  end  of  less  than  four  weeks 
she  was  able  to  walk  here  without  fatigue  in  three  quarters 
of  an  hour;  she  had  no  sickness  at  the  stomach  in  the 
iporning ;  could  go  up  an  ascent  without  stopping,  or 
scarcely  panting ;  the  gums  ceased  to  bleed ;  the  appetite 
was  constant ;  the  lips  were  red ;  the  pulse  bold  and  regu- 

lar, instead  of  being  quick  and  thready  ;  her  natural  per-» 
spiration  returned  ;  and  the  complexion  was  so  ameliorated. 
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that  the  change  did  not  fail  to  be  noticed  by  every  one. 
She  has  since  gone  to  live  as  servant  in  a  family  in  Old- 
street,  being  now  in,  every  respect  in  perfect  healthy  and 
adequate  to  the  situation. 

From,  Sir,  your's  sincerely, 
R.  J.  Thornton, 

XVII.  HYSTERIA.     HYSTERIC  AFFECTION, 

Case  39. — Miss  M  ,  under  Dr.  Thornton,  cured.  Vide 

Mr.  Towjisend's  Elements  of  Therapeuticlcs,  VoL  II. 
page  42. 

When  I  was  in  London  last  winter,  I  had  the  pleasure 
of  meeting,  at  the  house  of  my  ingenious  friend  Dr.  Thorn- 

ton, an  amiable  young  lady,  who  spoke  with  rapture,  of 
the  benefits  she  had  received  from  the  vital  air.  Since 
her  arrival  from  Italy,  which  was  two  years  ago,  in  the 
vicissitudes  of  this  climate,  she  early  experienced  a  con- 

siderable diminution  of  strength,  appetite,  and  spitits. 
She  took,  in  consequence,  a  vast  quantity  of  bark,  steely 
and  other  tonics,  under  various  physicians,  but  with  no 
alleviation  of  the  symptoms.  When  she  became  a  patient 
to  Dr.  Thornton,  she  was  so  weak,  as  scarcely  to  be  able 
to  walk  across  the  room  ;  she  was  subject  to  hysteric  fits, 
which  occurred  seldom  less  than  three  or  four  times  each 

day  ;  ;and  the  least  angry  word,  or  slightest  contradiction, 
excited  a  flood  of  tears.  Her  feet  were  cold  as  ice ;  but 
after  taking  food,  more  especially  if  she  used  an  acid,  she 
had  heat  and  flushings  of  the  face,  while  the  rest  of  the 
body  remained  nearly  as  cold  as  her  extremities. 

Having  the  greatest  aversion  to  every  kind  of  medicine, 
she  made  trial  only  of  the  vital  air,  except  an  occasional 
r^peru-nt  draught  of  rhubarb  and  vitriolated  kali  in  some 
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peppermint  water.  In  a  fortnight,  by  the  daily  inhalation 
of  vital  air  mixed  with  atmospheric,  the  hysteric  fits 
returned  no  more :  her  appetite  improved  i  her  spirits 
rose  ;  cold  was  less  severely  felt ;  and  her  strength  was  so  far 
increased,  that  she  was  able,  after  a  fortnight,  to  walk  near 
a  mile,  to  attend  on  Dr.  Thornton.  If  at  any  time  she  left 

off  for  a  few  days  the  inhalation  of  the  vital  air,  she  expe- 
rienced the  most  uncomfortable  sensation  of  cold,  and  less 

muscular  powers,  with  pain  in  her  stomach;  all  which 

symptoms  were  removed  as  often  as  she  recurred  to  the  use 
of  the  vital  air.  She  inhaled  the  vital  air  during  the 
whole  of  the  last  severe  winter,  continued  it  at  intervals  in 

the  spring,  used  the  shower-bath  in  the  summer,  and  in  the 
autumn  she  was  in  excellent  health. 

XVIII.  QUALMS  OF  PREGNANCY. 

Case  40.— Mr^.— — mider  Dr.  Thornton,  cured.  Vide 

Dr.  Beddoes*  Considerations,  Part  III.  page  115. — Let'- 
ter  from  Dr.  Thornton  to  Dr.  Beddoes. 

London,  December  6,  1 79S. 
Dear  Sir, 

I  cannot  better  close  this  year  my  experience  respecting 
the  effects  of  vital  air  than  by  the  trial  I  have  made  of  it 
in  pregnancy.  It  had  been  before  remarked,  that  pregnancy 
often  arrests  consumption,  but  to  you  first  we  are  indebted 
for  an  attempt  to  explain  the  manner  in  which  this  effect 
is  produced.  Allow  me  to  lay  your  ideas  before  the  reader. 
"  The  foetus  has  its  blood  oxygenated  by  the  blood  of 
the  mother  through  the  placenta. — During  pregnancy 
there  seems  to  be  no  provision  for  the  reception  of  an 
unusual  quantity  of  oxygen.  On  the  contrary,  in  conse- 

quence of  the  impeded  action  of  the  diaphragm,  less  and 
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less  should  be  taken  into  the  lungs.    The  dark  colour  of 

the  blood ;  the  aching  of  the  teeth,  and  bleeding  of  the 

gums ;  the  propensity  to  break  out  into  sores,  their  dark 

appearance,  and  difficulty  in  healing;  the  dishke  to  animal 
food,  and  desire  of  acids  and  vegetables ;  also  the  black 

appearance  of  the  areolae  of  the  breasts,  peculiar  to  that 

period ;  and  the  sallowness  of  the  countenance,  seem  to 

indicate  a  defect  of  opcygen.'*    In  the  present  case,  most 
of  these  symptoms  were  strongly  marked  ;   they  were 

accompanied   with   great    dyspepsia  and   lownecs  of 

spirits.     As  with  those  under  the  influence  of  wine 

(the  theory  of  which  we  before  had  occasion  to  con- 

sider,)  there   was  a  great   defect   of  appetite   in  the 

morning,  with  nausea  and  frequent  inclination  to  vo- 
miting.   Instead  of  arterial,  although  the  lady  was  in  the 

vigour  of  life,  there  was  venous  plethora,  and  she  com- 
plained of  universal  chilliness.    1  observed  that  acid  fruits 

and  vinegar  were  so  much  indulged  in,  as  in  another  state 

of  the  frame  must  have  produced  great  evil.    This  indul- 

gence was  not  however  previous  but  subsequent  to  the 

symptoms  above  described,  and  so  far  from  augmenting, 
seemed  rather  to  lessen  them.— iVny  smell  tending  to  pu- 

trescency  would  occasion  a  total  derangement  in  her  con- 
stitution.   Salt  of  vinegar  and  acids  were  very  reviving, 

and  would  almost  instantly  stay  the  inclination  to  vomit- 

ing.   In  this  state  a  violent  fright  produced  first  fainting, 
and  then  violent  convulsive  fits ;  these  would  afterwards 

appear  at  uncertain  intervals,  and  last  from  two  to  three 
hours.    Wine,  laudanum,  peppermint,  and  brandy,  seemed 

the  most  salutary  remedies,  either  by  being  a  stimulus 

adapted  to  the  torpor  of  the  system  at  that  period    or  else 
from  the  consent  which  this  occasions  with  the  lungs,  a 

larger  portion  of  vital  air  was  in  consequence  imbibed 

with  the  blood  flowing  through  that  organ,    As  things 
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were  thus  circumstanced,  I  thought  of  the  vital  air,  and 
your  theory  authorised  me  to  make  this  delicate  and  inter- 

esting trial.  Therefore,  during  one  of  these  paroxysmsj, 
peppermint-water  and.  wine  being  first  ineffectually  admi- 

nistered, the  room  was  sprinkled  with  vinegar,  I  then 
pressed  into  the  lungs  super-oxygenated  air,  and  in  a  few 
minutes  there  was  a  most  evident  alteration  for  the  better. 

This  lady  being  so  speedily  recovered,  the  super-oxygenated 
air  was  inhaled  afterwards  for  several  days,  and  it  seemed 
to  bring  back  the  frame  to  the  natural  state  of  health ;  but 
I  chose  not  to  persist  in  the  use  of  an  unknown  power  in  so 
delicate  a  situation,  unless  urged  by  the  strongest  indica- 

tions. The  lady  has  since  been  delivered  of  a  very  fine 
boy. 

Ever  your's, R.  J.  Thornton. 

XIX.    PARALYSIS,     OR     ENTIRE     LOSS    OF  MUSCULAR 
POWER. 

Case  41. — Captain  Hemsley,  under  Mr,  Kentish,  cured. 

Vide  Dr.  Beddoes'  Considerations,  Part  IV,  page  S. — Letter  to  Dr,  Beddoes. 

Sir, 

Captain  Hemsley,  actat.  24,  commanded  a  transport  in 
the  service  of  Government,  which  went  to  the  West-Indies 

with  Sir  Charles  Grey's  expedition.  The  company  con- 
sisted of  seventeen  men  and  boys,  fourteen  of  whom  died 

from  the  ravages  of  the  yellow  fever.  In  the  month  of 
June,  1795,  he  was  attacked  by  the  same  fever  ;  but  being 
ordered  to  England,  the  ship  was  re-manned,  and  during 
his  being  ill  of  the  fever,  the  ship  sailed.  As  ships,  by 
steering  to  the  north,  quickly  change  their  climate^  it  pro- 
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iuced  such  an  effect  upon  him  that  his  existence  was  pre- 
served ;  it  could  hardly  be  termed  more :  the  use  of  the 

lower  limbs  was  entirely  lost,  and  the  mental  faculties  were 
so  much  impaired,  as  to  make  his  friends  despair  of  his 
recovering  his  powers  either  of  body  or  mind.  In  this  state 
he  arrived  in  England  in  August,  1795,  and  was  under  the 
care  of  the  faculty  at  Gosport  for  about  six  weeks.  After 
ineffectually  using  every  means  recommended  by  them, 
they  advised  his  father  to  take  him  to  Bath,  instead  of 
which  he  put  him  on  board  a  vessel,  and  brought  him  to 
Sunderland.  In  the  beginning  of  December,  1795,  his 
father  brought  him  to  Newcastle,  to  see  if  the  use  of  the 
vapour  bath  would  render  him  any  service:  his  situation, 
on  his  arrival  here,  was  nearly  as  above  stated :  his  feet  and 
legs  were  considerably  swelled  from  extravasated  lymph, 
and  the  knees  contracted  from  the  rigidity  of  the  flexor 
tendons :  these  parts  felt  below  the  ordinary  temperature 
of  his  body,  and  were  very  insensible  to  the  touch.  Mr. 
Abbs,  with  whom  I  have  the  pleasure  to  be  connected  in 
business,  agreed  with  me  in  thinking  that  the  vapour  bath 
might  be  of  use,  at  least  in  procuring  a  relaxation  of  the 
rigid  tendons  ;  accordingly  we  ordered  him  to  use  the 
bath  three  times  a  week  :  this  he  continued  for  a  month, 

from  which  he  found"  considerable  relief;  the  swellings  of 
the  feet  disappearing,  and  the  tendons  relaxing,  so  as  to 
allow  every  species  of  motion ;  but  still  there  was  no 
recovery  of  voluntary  motion,  nor  any  additional  powen 
We  gave  him  calomel  in  small  doses  ;  but  so  small  a  quan- 

tity affected  his  mouth,  that  he  received  little  or  no  benefit 
from  its  use.  The  bath  having  performed  its  duty,  by 
increasing  the  activity  of  the  absorbents,  and  restoring 
flexibility  to  the  joints,  not  being  attended  with  any  fur- 

ther beneficial  effects,  was  desisted  from,  and  the  use  of 
tonics,  b6th  general  and  local,  were  had  recourse  to ;  par- 



522 

tiai  bathing  to  the  feet,  stimulant  linimertts,  and  electricity, 
wine,  bark,  and  steel ;  these  had  an  apparent  good  effect 
for  some  days,  and  then  their  power  seemed  to  cease  ;  we, 
therefore,  thought  of  giving  the  oxygen  gas.  This  being 
mentioned  to  a  medical  friend  (Dr.  Ramsay),  he  coincided 
in  the  opinion  ;  accordingly,  on  the  1st  of  February,  1796, 
he  took  two  quarts  of  oxygen,  diluted  with  eighteen  of 
atmospheric  air.  After  drawing  in  half  a  dozen  inspira- 

tions, he  found  a  glow  spreading  over  the  whole  surface  of 
the  lungs,  and  said  he  felt  as  if  going  to  break  into  a  sweat 
upon  the  neck  and  chest.  As  that  part  of  the  nervous 
system  which  retained  its  power,  seemed  possessed  of  great 
mobility,  might  not  this  sensation  arise  from  sympathy  of 
the  external  with  the  internal  surface,  as  we  sometimes 
observe  such  consent  between  the  stomach  and  the  skin  ? 
The  sense  of  heat  continued  for  about  a  quarter  of  an  hour, 
and  he  felt  nothing  more  from  this  dose :  it  w&s  repeated 
every  morning,  with  his  expressing  nearly  the  same  sen- 
satioris.  On  the  fourth  morning  his  urine  was  much  loaded, 
and  deposited  a  copious  sediment  of  a  reddish  flaky  matter, 
resembling  brick  dust.  Sixth  day;  says  bethinks  his  legs 
lighter;  that  is,  in  lifting  up  either  of  his  legs,  which  he 
does  by  putting  both  his  hands  round  his  thigh  above  the 
knee,  he  uses  less  exertion,  therefore  we  hope  he  has  more 
power  of  motion  in  the  leg :  he  has  for  some  years  been 
subject  to  a  scorbutic  eruption  upon  his  face,  which  since 
his  taking  the  air  is  rather  better,  and  appears  drying  with 
brawny  scales.  Eighth  day,  describes  the  sensation  he 
feels  from  the  circulation  of  the  blood  in  his  leg,  which  he 
says  sometimes  stops  suddenly,  and  then  rushes  on  again : 
he  describes  the  circulation  so  accurately,  that  the  internal 
coats  of  the  vessels  appear  to  give  him  the  sensations  which 
he  expresses.  Does  not  this  plainly  shew  that  the  blood 
in  its  passage. through  the  lungs,  under  the  influence  of  a 
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highly  oxygenated  atmosphere,  receives  an  increased  degree 
of  vitality,  which  it  slowly  unfolds  to  the  other  parts  of 
the  system. 

The  attendants  about  him  observe  a  great  change  in  his 
conduct;  for  though  a  sailor,  he  seemed  to  want  the  forti- 

tude that  class  of  men  are  generally  possessed  of;  nor  had 
he  that  sort  of  jocularity,  but  at  present  his  spirits  are 
much  better.     Tenth  day,  the  glow  continues  longer, 
nearly  half  an  hour ;  the  circulating  sensation  continues, 
and  is  much  more  frequent ;  his  spirits  increase,  and  he 
feels  such  a  change  in  himself  that  he  begins  to  have  hopes 
of  recovery.    Fourteenth  day,  he  gathers  strength  of  body, 
and  his  mind  partakes,  from  the  same  cause,  a  greater 
degree  of  energy  ;  his  memory  is  much  more  perfect,  and 
his  answers  are  given  with  such  a  degree  of  quickness,  in 
comparison  with  his  manner  previous  to  the  taking  the  air, 
that  he  scarce  appears  the  same  individual.    Sixteenth  day, 
the  urine  has  ceased  to  deposit,  and  as  his  strength  encreases, 
the  sympathetic  effect  upon  the  skin  gradually  decreases  ; 
he  is  now  enabled  to  stand  with  the  assistance  of  crutches 
and  his  back  supported  against  the  wall.    From  being  so 
long  (seven  months)  accustomed  to  liea-bed,and  sit  on  low 
seats,  when  standing  erect,  his  head  swims  like  a  man  upon 
a  precipice,  unused  to  such  situations.    Eighteenth  day, 
his  strength  increases  in  his  limbs,  and  his  vertigo  not  so 
considerable ;  can  take  a  few  steps  sideways  upon  his 
crutches,  and  his  back  against  the  wall.    Twentieth  day, 
recovers  daily ;  ventures  a  few  steps  from  the  wall  upon 

his  crutches ;  when  his  stockings  are  off,  his  toes  are  pei'<» 
ceived  to  have  a  weak  voluntary  motion ;  his  face  con- 

tinues the  same,  and  his  spirits  remain  good.  Twenty- 
third  day,  continues  to  improve;  can  get  off  his  chair 
alone,  and  walks  ̂ bout  his  room  on  crutches  ;  expresses  a 
great  desire  to  be  allowed  to  come  down  stairs,  in  which  he 
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is  indulged ;  it  is  the  first  time  since  he  has  been  here,  which 
is  between  two  and  three  months  ;  seems  highly  delighted 
with  the  change,  as  he  expresses  himself,  he  feels  he  gets 
better  every  hour ;  the  air  in  the  same  quantity  (2  quarts 
to  18)  is  still  continued.  Twenty-eighth  day,  the  weather 
being  fine,  he  is  allowed  to  walk  in  the  garden:  the  muscular 
fibre,  which  was  very  much  relaxed,  has  greatly  recovered 
.its  tone,  particularly  the  calves  of  the  legs,  which  were  so 
soft  as  more  to  resemble  bags  of  oil  than  muscular  fibres, 
are  now  possessed  of  that  tension  which  bespeaks  health 
and  strength. — March  3d,  continues  to  improve,  except 
that  his  feet  and  legs  are  a  little  stuffed  in  an  evening  ;  as 
the  vapour  bath,  previous  to  the  use  of  the  air,  took  away 
the  oedema  from  the  legs,  he  is  to  use  it  again. — March  6th. 
Since  he  was  in  the  bath  his  legs  have  not  been  so  much 
swelled;  in  every  respect  continues  to  improve;  the  pulse 
has  not  been  mentioned  in  this  case,  though  it  was  attended 
to,  but  in  a  chronic  case  it  seemed  a  little  necessary  ;  it 
will  be  sufficient  to  remark,  that  at  the  time  of  beginning 
the  use  of  the  oxygen^  his  pulse  was  about  100  strokes  in 
a  minute,  low,  and  weak ;  that  immediately  upon  his 
taking  the  first  dose  of  gas,  his  pulse  beat  from  8  to  10 
strokes  in  a  minute  slower,  and  appeared  a  little  more 
expanded  ;  in  the  course  of  an  hour  or  two  it  returned  to 
the  usual  standard,  with  this  difference,  that  as  he  gathers 
strength,  the  immediate  eflect  is  not  so  great,  and  that  now 
the  usual  stale  of  the  pulse,  instead  of  being  from  100  to 
110,  is  only  from  80  to  90. — March  10.  Continues  to  get 
better;  can  now  walk  for  some  time  in  the  garden  upon  his, 
crutch. — March  15.  He  now  uses  a  great  deal  more  exer- 

cise ;  complains  of  a  numbness  of  the  arm  of  the  right 
hand.  On  investigation,  this  a})pears  to  have  arisen  from 
his  remaining  longer  than  usual  upon  his  crutches,  which 
were  not  sufficiently  stuffed  to  prevent  the  compression 
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upon  the  brachial  nerve,  and  the  large  vessels  of  the  arm. 
—March  20.  From  removing  the  cause  of  his  numbness^ 
the  effect  has  ceased  ;  continues  the  air,  which  is  novr 
increased  to  three  quarts.— -April  9.  No  bad  symptoms 
arising  from  the  continued  use  of  the  air,  and  as  at  present 
he  appears  stationary,  it  is  thought  advisable  to  give  the 
same  dose  twice  a  day. — April  20.  The  increased  dose 
seems  to  have  been  of  considerable  use  ;  has  made  more 
progress  ;  he  can  now  walk  with  the  assistance  of  two 
sticks ;  is  in  great  spirits ;  entertains  no  doubt  of  getting 
well.— May  6.  Is  now  so  well,  that  we  have  advised  his 
father,  who  lives  by  the  sea,  to  take  him  home  for  the 
benefit  of  sea-bathing,  which  we  have  no  doubt  will  per- 

fectly restore  him. 

Extract  of  a  letter  (inclosing  the  preceding  Case  J  from 
Mr.  Kentish. 

Newcastle,  June  6,  1 79tf 
Sir, 

I  likewise  inclose  a  letter  from  my  friend  Dr.  Ramsay, 
of  whose  attendance  and  advice  I  profited  during  the  whole 
of  the  case.  I  wished  his  testimony  as  well  as  my  own, 
for  we  are  sometimes  led  to  be  too  partial,  where  we  are 
anxious  for  success.  This  first  essay  has  induced  the 
faculty  of  the  infirmary  here  to  order  an  apparatus  ;  and 
as  my  partner  (Mr,  Abbs)  is  the  senior  surgeon,  I  shall 
have  an  opportunity  of  seeing  its  effects  in  surgical  cases. 
Several,  related  both  in  the  1st,  2d,  and  3d  Parts  of  your 
Considerations,  would  induce  us  to  hope  for  considerable 
aid  from  it.  When  I  am  further  acquainted  with  the  result 

of  Captain  Hemley's  case,  I  will  inform  you  of  it,  when 
I  hope  to  have  some  more  observations  to  communicate. 
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i  shall  hope  to  hear  of  your  receipt  of  this  ;  and  I  have 
the  honor  to  be. 

Sir,  your  obedient  humble  servant, 

J.  Kentish. 

Letter  from  Dr.  Ramsay  to  Dr.  Beddoes. 

Newcastle-upon-Tyne,  June  10,  1796 Sir, 

It  gives  me  pleasure  to  have  an  opportunity  of  adding, 

my  testimony  to  Mr.  Kentish's  of  the  efficacy  of  oxygen 
gas,  in  the  case  of  Captain  Hemsley. 

I  saw^  the  patient  after  the  fruitless  administration  of  the 
remedies  enumerated,  and  was  asked  whether  he  ap- 
peared  a  proper  subject  for  a  first  trial  of  Pneumatic  Me- 

dicine here.  Anxious  for  a  trial  under  less  unfavourable 
circumstances,  I  hesitated  for  a  while.  Hopeless,  however, 

as  the  patient's  situation  seemed  to  be,  I  at  length  approved 
of  the  attempt,  as  failure  could  not  lessen  my  confidence 
in  its  general  utility  ;  and  aware  that  success  in  this  instance 
would  to  others  afford  proof  indubitable  of  its  efficacy. 

'The  case,  as  drawn  up  by  Mr.  K.  presents  a  faithful  and 
accurate  statement  of  facts.  The  conjunction  of  cause 
and  effect,  that  is,  the  administration  of  the  remedy  and 
amendment,  has  seldom  appeared  more  distinctly  in  the 
employment  of  any  medicine  in  any  diseasje  than  in  the 
present  instance.  The  zeal  which  Mr.  K.  has  uniformly 
shewn  for  the  advancement  of  medicine,  and  his  readiness 
in  adopting  every  means  that  promise  to  promote  that  end  > 
entitle  him  to  the  thanks  of  every  friend  to  science.- 

T  am,  Sir, 

Your  very  humble  servant, 

John  Ramsay, 
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Case  42.— -Mr.  Howison,  under  Dr,  Thornton,  cured. 
Fide  Philosophical  Magazine,  Number  XVI.  page  429.-— 
Communicated  by  Dr.  Thornton. 

Mr.  Howison,  who  dissects  for  Mr.  Cruickshank  and 
Mr.  Wilson,  eminent  teachers  in  the  school  of  the  late  Dr. 
Hunter,  had  a  paralytic  affection  of  the  right  hand,  which 
deprived  him  of  its  motion,  and  it  felt  to  the  other  hand 
always  remarkably  cold.  The  paralysis  seemed  chiefly 
seated  in  the  muscle  of  the  thumb.  T  advised  him  the 
trial  of  electricity  ;  and  we  observed,  as  well  as  those  who 
accompanied  himj  that  the  electric  spark  did  not  fly  with 
a  crackling  noise  to  the  paralytic  muscles.  Trying  a  piece 
of  dead  meat,  we  found  the  same  phenomenon.  We  then 
had  recourse  to  inhalation  of  mtal  air  mixed  with  atmos- 

pheric. The  muscle,  now  receiving  oxygenated  blood, 
afterwards  caught  the  electric  spark  very  readily,  and  a 
genial  warmth  was  diffused  throughout  the  paralytic  hand. 
This  was  not  a  solitary  observation,  but  constantly  the 
case,  and  it  seems  to  me  very  forcibly  to  prove  the  ani- 

mating principle  derived  from  the  oxygen  of  the  air  to  the 
muscular  fibre ;  a  principle  not,  as  represented  by  Mayow, 
the  most  subtle,  spiritual,  and  aethereal,  but  one  that  can 
be  made  obvious  to  our  senses  in  the  form  of  air,  adhering 
to  the  calces  of  metalsy  and  capable  now  of  being  conceived 
even  by  the  most  gross  understandings. 

The  patient,  I  am  happy  to  add,  by  this  combination  of 
external  and  internal  stimulants,  is  completely  restored,  and 
has  continued  now  many  months  perfectly  well. 
/   '  I  remain y 

Your's  truly, 
R.  Jo  Thornton 
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XX.  ATONIA,    OR  EXTREME   NERVOUS   AND  MUSCULAR 
DEBILITY. 

Case  43. — Mrs,  Roberts,  under  Dr.  Thornton,  cured. 

Vide  Dr.  Beddoes'  Considerations,  Part  IV.  page  65. 
Letter  from  Dr.  Thornton  to  Dr.  Beddoes. 

London,  July  4,  1796. Sir, 

Mrs.  Roberts,  aged  50,  who  lives  at  No.  43,  Piccadilly, 
was  more  than  twelve  years  ill.  She  had  been  successively 
under  the  most  eminent  physicians,  first  under  Dr.  Pink- 
ston,  then  under  Dr.  Cadogan,  next  a  full  year  under  the 
celebrated  Dr.  Cheston  of  Gloucester;  from  him  she  passed 
under  the  hands  of  Dr.  Farmer,  of  that  city,  who  attended 
for  two  years,  and  she  was  next  under  a  distinguished 
practitioner  of  Bath,  and  so  she  went  from  one  able  prac- 

titioner to  another;  she  was  at  last  so  reduced,  that  she 
was  not  only  confined  to  her  room,  but  could  scarce  get 
from  her  bed  to  an  easy  chair,  which  was  placed  in  it. 
Dr.  Meiryman  now  attended  her.  Her  long  illness  had 
already  cost  her  above  three  hundred  pounds.  Being  called 
in,  I  premised  a  mild  aperient,  and  afterwards  ordered 
bark  and  lime-water,  and  gave  Mrs.  Roberts  the  vital  air. 
At  the  time  of  inhalation  this  lady  felt  greatly  relieved  ; 
the  yellowness  of  her  complexion  soon  wore  off ;  she  had 
a  glow  of  warmth ;  her  appetite  and  perspiration  were 
established;  and  so  sudden  was  the  amendment,  that  in 
less  than  a  month  she  was  restored  to  perfect  health,  and 
has  continued  so  now  above  three  years. 

I  am,  dear  Sir,  your's,  ever, 
R.  J.  Thornton. 

P.  S.  The  quantity  of  vital  air  given  was  six  tjuarts  to 
thirty  of  atinospheric  air. 
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Case  44. — Mrs,  Robinson,  under  Dr,  Thornton,  cured. 

Vide  Philosophical  Magazine,  Number  IX,  page  299. — 
Letter  to  Dr,  Thornton, 

Dulwich  Common*, 
Dear  Sir, 

I  return  you  many  thanks  for  your  kind  attentions  to 
Mrs.  R.  Your  method  of  treatment,  under  Providence^ 
has  certainly  performed  a  wonderful  cure.  My  wife  had 
not  inhaled  the  air  three  times  before  I  perceived  a  very 
great  alteration,  both  in  regard  to  appetite  and  spirits ;  her 
strength,  in  a  week,  was  also  so  much  restofed,  that  she 
could  with  ease  walk  five  miles,  when  before  it  was  quite 
a  fatigue  to  walk  one.  I  can  with  pleasure  likewise  add, 
that  what  alarmed  us  both— the  coldness  of  her  extremities^ 
and  blackness  under  the  finger-nails — are  both  entirely 
removed,  and  her  nails  now  appear  healthy.  As  my  wife 
has  not  enjoyed  such  good  health  for  several  years  as  she 
has  experienced  these  last  six  months,  Mrs.  R.  unites  wil1i 
me  in  grateful  acknowledgements  to  you  ; 

And  I  remain,  dear  Sir,  your  s  respectfully, 
M.  RoBi]^SON« 

Observations  by  Dr.  Thornton. 

"This  lady,  residing  in  a  country  seat,  which  has  a  de° 
lightful  garden,  and  a  good  deal  of  ground  attached  to  it, 
in  an  open  situation,  could  not  be  supposed  to  want  vital 
air  in  the  blood.  Such,  however,  appeared  to  be  the  fact. 
In  such  cases  I  find  by  the  eudiomete/r,  that  the  blood  is 
in  fault,  attracting  but  slowly  into  its  bosom  the  vital  prin- 

ciple. But  as  even  the  most  apparently  incombubtible 
bodies  readily  deflagrate  in  pure  oxygen  air,  as  steel,  &c. 
the  same  phenomenon  might  be  expected  in  the  human 
frame  ;  and  in  the  present  instance  we  see  that  this  v/as 

actually  pei-formed.    The  good,  however; of  a  temporary 
Vol.  L  S  M 
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inhalation  of  a  sujger-oxygenated  air  would  have  been  lost, 
unless  the  blood  had  been  altered*  Steel  was  therefore 
enjoined,  together  with  what  is  styled  the  phlogistic  regimen; 
and  the  event  exactly  corresponded  wdth  my  expecta-* 
tions— the  radical  defect  was  obviated,  the  attractive  power 
in  the  blood  was  improved,  and  the  blood  coming  into  con- 

tort with  a  super-oxygenated  atmosphere,  readily  imbibed 
a  large  proportion  of  vital  air.  The  blackness  under  the 
finger-nails  in  consequence  soon  disappeared,  the  appetite 
became  quickened,  the  spirits  were  increased,  and  the 
l)lood  freely  passing  from  the  centre  to  the  circumference, 
and  from  the  circumference  back  again  to  the  heart,  the 
piilogistic  particles  discomposing  the  vital  air  in  the  blood 
in  its  passage,  hence  the  extremities,  and  the  whole  body, 
became  permanently  warm. 

XXI.  MELANCHOLIA,  Oil  GREAT  DEPRESSION  OF  SPIRITS. 

Case  45. — Mr.  Russel,  cured.      Vide  Mr.    Towyisend' s 
Elements  of  Therapeutics,  Vol.  I.  page  292. 

Mr.  Russel,  an  engraver,  who  lives  in  Constitution  Row, 

Gray's-Inn-lane,  had  been  many  years  in  so  desponding  a 
state,  that  latterly  he  could  not  even  bear  the  innocent  mirth 
of  his  numerous  family.  He  was  nearly  incapacitated  from 
his  employment,  and  as  he  had  tried  bark,  steel,  and  other 
tonic  medicin«^s,  without  benefit,  he  entertained  but  little 
expectation  of  recovery. 

He  had  a  cough  in  the  morning,  was  of  a  very  costive 
habit,  had  frequent  and  violent  head-aches,  and  passed  for 
the  most  part,  re:3tless  nights,  or,  when  he  slept,  he  was 
troubled  with  frightful  dreams.  Being  emaciated,  and 
looking  very  sallow,  he  was  conceived  by  ever}'  one  to  bo 
in  a  deep  decline. 
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Dr.  Thornton,  with  that  propriety  which  pervades  his 
whole  practice,  gave  him  first  an  emetic,then  a  gentle  cathar- 

tic, and  after  that,  he  united  all  the  tonic  powers  to  recover 
him ;  as,  the  inhalation  of  oxygen  air,  dilated  with  a  por- 

tion of  atmospheric  air ;  bark,  with  a  tincture  of  the  same ; 
and  coiumbo  root;  a  more  generous  diet ;  exercise;  and 
the  amusement  of  company.  He  cautioned  him,  for  the 
easy  passage  of  food  (as  the  motion  of  the  stomach  is  from 
left  to  right)  always  to  lie  on  his  right  side. 

He  gave  him  occasionally  an  emetic  or  cathartic,  andj 
under  such  judicious  treatment,  he  was  in  a  very  short 
time  restored  to  health. 

A  Letter  from  Mr,  Russel  to  Dr.  Beddoes. 

.   Constitution-Row,  Gray's-Ian  Road,  Aug.  1,  1/95, Sir, 

The  Rev.  Mr.  Towusend's  account  of  my  case  is  per- 
fectly correct,  and  expressive  of  my  situation.  Wherever 

I  go,  all  who  know  me  testify  the  greatest  surprise  at  see- 
ing me  so  recovered.  Since  which  time  (nearly  two  years) 

I  have  continued  in  excellent  health,  having  had  no  return 
of  my  former,  or  any  other  complaint. 

I  am,  Sir, 
Your  obedient  servant, 

John  Russel. 

Observations  on  this  Case  by  the  Rev.  Mr,  Townsejid^ 

The  symptoms  of  melancholia  are, 
1.  Pulse  slow,  small,  weak,  and  the  balance  of  the  san- 

guiferous system  on  the  side  of  the  veins.  See  Cullen's  First 
Lines,  §  1589.  This  proves  that  the  vital  energy  of  the 
heart  is  so  much  diminished,  as  not  to  balance  the  natural 

elasticity  of  the  arteries.  Hence  they  contract  more  for- 
cibly than  tli£  heart,  and  protrude  the  blood  into  the  veins 

9.  M  2 
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faster  than  it  can  return.  The  slowness,  smalhiess,  and 
weakness  of  the  pulse  seem  to  he  proportioned  to  the  dimi- 

nution of  oxygen.  When  this  faiis,  pulsation  ceases  ;  and 
the  blood  being  collected  wholly  in  the  veins,  the  arteries 
are  altogether  empty. 

2.  Respiration  slow.  The  respiration  seems  to  be  go- 
verned by  the  pulse,  as  I  have  already  had  occasion  to  ex- 
plain, when  stating  the  consent  between  the  heart  and 

lungs.  It  certainly  bears  proportion  to  the  demand  for 
oxygen^  as  may  be  observed  in  dogs,  who  have  consumed 
more  than  their  usual  quantity  when  in  pursuit  of  game. 
The  more  pure  the  air,  the  slower  is  ti^e  respiration  ;  but 
in  proportion  as  the  air  is  vitiated,  either  by  substances, 
wliich  are  destitute  of  oxygen,  or  by  tho'-e  which  greedily 
seize  it,  the  more  laborious  is  tiie  respiration.  Tliis  may 
be  proved  by  the  breathing  of  some  asthmatic  patients, 
and  their  cure  by  well  oxygenated  air.  This  we  observed 
in  my  account  of  a  bilious  autumnal  (ever,  to  which  I  must 
refer  the  student.  Since  then  the  respiration  in  melancholia 
is  slow,  it  is  evident  that  the  demand  in  the  system  is  small. 
If  more  were  demanded,  more  would  be  supplied,  and  re- 

spiration would  be  quickened. 
3.  Paleness.  This  universall}^  is  a  symptom  of  debility, 

and  proves  that  the  balance  of  the  sanguiferous  system  is 
on  the  side  of  the  veins,  or,  in  other  words,  that  the  vital 

energy  of  the  heart  is  much  diminished.  I'his  may  be 
clearly  proved  by  the  paleness  of  syncope  and  death. 

4.  Perspiration  and  all  the  seeretions  rnuch  diminished. 

These  effects  natui'aily  follow  the  weakened  energy  of  the 
heart,  but  they  do  not  altogethej-  depend  upon  that  cause, 
for  the  secretions  are  promioted  by  oxygen,  and  suifer  loss 
by  its  deficiency. 

5.  Coldness  of  the  extremities.  That  vital  heat  depends 
on  oxygen,  is  put  beyond  a  doubt  by  the  experiments  of 
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Drs.  Crawford,  Beddoes,  and  Thornton,  which  prove  that 
it  bears  proportion  to  the  quantity  of  this  received  into  the 
lungs.  Heat,  however,  is  not  generated  merely  in  the 
lungs,  but  throughout  the  system,  wherever  there  is  either 
muscular  motion  or  animal  secretion.  The  pulsation  of 
the  arteries,  and  the  oscillatory  motion  of  the  extreme  ves- 

sels, with  the  secretions,  being,  as  already  stated,  all  dimi- 
nished, the  vital  heat  must  consequently  be  diminished  to 

the  same  degree,  and  this  diminution  will  be  therefore 
most  perceptible  in  the  extremities,  where  the  quantity  of 
blood  is  least  and  its  circulation  slowest. 

6.  Digestion  much  impaired.  This  effect  seems  to  arise 
from  the  diminution  of  the  vital  heat,  for  the  experiments 
of  John  Hunter  on  various  Inimals  which  sleep  through 
the  winter,  it  appears  that  the  digestive  process  is  quick- 

ened by  heat,  and  checked,  or  totally  suppressed,  by  cold. 
But  if  the  student  recollects  what  has  been  delivered  in  the 

first  volume  of  my  work,  on  respiration  and  digestion,  he 
will  be,  I  trust,  inclined  to  think  that  digestion  is  promoted 
by  the  inspiration  of  oxygen^  and  impeded  by  vitiated  air 
received  into  the  lungs.  Digestion,  however,  is  not  pro- 

duced by  either  heat  or  oxygen,  but  by  the  gastric  juice. 
We  have  reason,  therefore,  to  conclude,  that  for  want  of 
oxygen,  the  gastric  juice  is  either  deficient  in  quantity,  as 
we  may  be  the  more  inclined  to  think,  when  we  consider 
that  all  the  secretions  are  diminished,  or  vitiated  in  quality, 
as  may  be  readily  conceived,  when  we  reflect  what  changes 
iQ  the  whole  system  are  produced  by  air  and  heat. 

7.  Loss  of  appetite.  This  naturally  follows  from  the  de- 
ficiency of  the  gastric  juice.  But  when  the  appetite,  instead 

of  being  impaired,  is  exceedingly^  voracious,  this  may  arise 
from  the  stimulus  of  indigested  sordes. 

8.  Costiueness,  This  likewise  may  be  attributed  to  want 

of  oxygen,  for  when  Dr,  I'hornton,  as  he  informs  me^ 
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made  his  c]3^speptic  patients  breathe  super-roxygeiiated  air, 
they  not  only  acquired  appetite  and  spirits,  but  became 
more  regular  in  their  bowels.  Oxygen  increases  the  secre- 

tions in  general,  and  therelbre  may  increase  the  quantity 
of  bile,  wliich  is  the  natural  cathartic  of  the  body,  and,  at 
the  same  time,  giving  tone  and  vigour  to  the  secreting  ves- 

sels, it  is  probable  that  it  may  improve  the  quality  of  the 
secreted  fluids.  But,  independently  on  this,we  may  observe, 
that  the  perspiration  being  diminished,  the  determination  is 
naturally  increased  to  the  internal  surface,  where,  at  the 
same  time,  the  glands  being  much  relaxed,  a  superabun- 

dant quantity  of  mucus,  of  viscid  mucus,  is  collected,  so  as 
to  separate  between  the  bile  and  the  animated  fibre,  and 
thereby  prevent  the  operation  of  that  natural  cathartic. 
It  is  not,  however,  an  universal  symptom,  or  constantly 
present  in  melancholic  patients. 

9.  Spirits  depressed.  I  have  already  had  occasion  to  speak 
of  icell  oxygenated  air  as  raising  the  spirits,  and  have  re- 

lated the  case  of  ̂ Ir.  Pvussel ;  but  since  that  period  we  are 
favoured  with  many  still  more  interesting  cases,  in  which 

the  same  effect  is  frequent!}-  remarked.  The  case  I  chiefly 
refer  to  is,  that  of  Mr.  Atwood,  communicated  to  Dr.  Bed- 
does,  and  by  him  presented  to  the  public  in  the  second  edi- 

tion of  his  inestimable  work,  entitled.  Considerations  on 
tlie  Medical  Use  and  on  the  Production  of  Factitious  Airs  ; 

printed  for  Johnson,  in  St.  Paul's  Church-yard.  As  I  very 
often  sav/  Mr.  Atwood  during  the  progress  of  his  cure,  1 
feel  highly  interested  in  his  journal,  where  I  am  happy  to 
observe  the  same  energetic  expressions,  which  I  heard  him 
utter,  whilst  he  was  under  the  care  of  Dr.  Thornton.  If 
then  the  spirits  are  elated  by  a  plentiful  supply  of  oxygen,  are 
we  not  warranted  in  our  coT)clusion,  that  depression  of  spirits 
may  be  caused  by  its  deficiency  ?  Sliould  we  inquire  how 
it  happens,  that  the  lungs  do  not  derive  a  proper  supply 
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from  atmospheric  air,  I  might  simply  appeal  to  facts,  leav» 
ing  others  to  assign  the  caiis^  and  to  account  for  this  effect. 
But  I  shall  rather  make  the  attempt  myself,  and  at  the 
same  time  remind  the  student  of  the  hints,  which  I  ven- 

tured to  throw  Out  in  the  first  volume  of  my  work. 
Every  process  in  Nature  seems  to  depend  on  either  at- 

traction or  repulsion. 
Of  attraction,  we  distinguish  various  kinds  ;  the  attract 

tion  of  gravitation  ;  magnetic  attraction  ;  the  attraction  of 
electricity  ;  and  chemical  attraction.  But  besides  these  we 
observe  another,  which  may  be  called  vital  attraction.  On 
this  depends  the  growth  of  the  hving  fibre. 

Vegetables  attract  their  nutriment,  both  by  their  leaves 
and  by  their  roots,  which  in  extent  are  proportioned  to 
each  other.  Animals  go  in  search  of  food  ;  but  after  they 
have  swallowed  and  the  stomach  has  digested  this,  the  lac- 
teals  make  their  selection,  and  absorb  such  parts  as  are  best, 
suited  to  nutrition.  In  them  the  absorbents  of  the  alimen^ 
tary  canal,  at  the  different  periods  of  their  growth,  and  the 
pulmonary  air  vessels  bear  proportion  to  each  other,  and  I 
have  already  stated  a  relative  proportion  between  the 
oxygen  attracted  by  the  lungs,  and  the  quantity  of  food 
digested  by  the  stomach. 

If,  therefore,  the  process  of  digestion  is  impeded,  the 
attraction  for  oxygen  and  its  separation  from  azot,  with 
which  it  is  combined  or  blended,  according  to  Jacquin,  in 
atmospheric  air,  will  be  diminished.  But  when  the  air  is 
overcharged  with  oxygen,  the  quantity  separated  by  the 
lungs  in  respiration,  even  in  the  most  unfavourable  cir- 

cumstances, will  be  increased. 
Thus  we  see  in  the  burning  of  a  culinary  fire,  when  it  is 

almost  extinguished ;  let  the  atmospheric  air  be  over-  . 
charged  with  oocygm,  or  give  it  nitre,  and  the  effect  imme- 
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d lately  produced  will  be  rapid  combustion  with  vehement 
lieat  and  vivid  flame;  or  supposing  the  air  to  have  only  its 
usual  proportion  of  oxygen^  let  more  combustible  matter, 
such  as  sulphur,  ether,  ardent  spirits,  or  even  oil,  be  added 
to  the  fuel,  and  the  effect  will  be  the  same.  In  some  cases 
it  may  be  sufficient  merely  to  blow  away  the  dust  which 
separates  between  the  combustibles  and  oxygens. 

These  attractions  and  combinations  are  governed  by  the 
laws  of  relative  affinity,  some  of  which,  accurately  deter- 

mined by  the  sagacious  and  most  laborious  Kirwan,  he  has 
been  so  fortunate  as  to  express  \)y  numbers. 

In  accounting  for  the  costiv>ifess,  I  mentioned  my  opi- 
nion, that  it  might  arise  from  viscid  mucus  in  the  alimen- 

tary canal.  This  cause,  I  am  inclined  to  think,  will  at 
the  same  time  prevent  nutrition,  and  lessen,  in  the  system, 
the  demand  for  oxygen,  and  then  we  must  not  wonder  that 
the  lamp  should  emit  a  feeble  light.  With  a  plentiful  sup- 

ply of  oxygen  and  hydrogen,  the  flame  is  bright;  but  a 
single  drop  of  water  floating  on  the  surface  of  the  melted 
wax,  will  be  sufficient  to  cut  off  the  communication  and 
prevent  their  combination,  and  such  appears  to  me  the 
effect  of  viscid  mucus  in  the  alimentary  canal. 

From  all  that  has  been  suggested,  I  am  inclined  to  think 
with  Dr.  Cullen,  that  in  melancholia  there  is  torpor  in 
the  motion  of  the  nervous  power  both  with  respect  to 
sensation  and  volition,  (See  his  First  Lines,  §  1589);  and 
this,  in  my  opinion,  seems  to  depend  on  viscid  mucus  hning 
the  intestines  ;  for  no  sooner  is  it,  by  a  judicious  treatment, 
cleared  away,  than  vital  heat  increases,  the  pulse  acquires 
strength,  torpor  is  relieved,  and  the  spirits  rise. 

This  perfectly  agrees  with  what  I  have  stated  respecting 
tlie  remote  causes  of  melancholia,  all  which  relax  the 
glands  of  the  intestines,  and  produce  accumulation  of  their 
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mucus.  And  upon  this  principle,  Hoffmann  in  melan- 
cholia  approves  of  antimonials.  Quod  si  enim  tenaces, 
viscidi  et  hiliosi  in  diiodeno  stahidantes  humores  vomitu 

evocandi  sunt,  Jiores  antimonii  egregium  polHcetur  fructum. 
Vol.  iii.  p.  261. 

XXII,     SCORBUTIC   ERUPTIONS   OF   THE  FACE,  ARMS^ 
AND  BODY. 

Case  46. — Mr.  Cummins,  under  Dr.  Thornton,  cured.  Vide 

Dr.  Beddoes'  Considerations,  Part  III.  page  93. — Letter 
from  Mr.  Cummins  to  Dr.  Beddoes. 

Islington,  August  1,  1795. Sir, 

For  more  than  two  years  the  whole  surface  of  my  face 
was  covered  over  with  eruptions.  To  describe  my  real  state 
would  be  as  disgusting  for  you  to  hear,  as  it  was  disagree- 

able for  me  to  bear.  I  had  tried  different  purifiers  of  the 
blood,  but  the  humour  in  my  face  continued  the  same.— 
Hearing  that  the  vital  air  altered  the  state  of  the  blood, 
about  nine  months  ago  I  placed  myself  under  Dr.  Thorn- 

ton's care,  and  began  the  inhalation  of  the  vital  air.  In 
less  than  ten  days  I  felt  a  very  great  itching,  which  I  do 
not  remember  to  have  had  before.  The  itching,  however, 
subsided,  and  my  face  was  quite  cleared  in  about  a  month. 
This  state  continued  four  months,  when  I  had  a  relapse, 
but  it  soon  gave  way  to  the  air,  and  my  face  has  con- 

tinued since  perfectly  clear,  or  only  here  and  there  a  pimple 
appears, 

I  am,  Sir, 
Your  obedient  servant, 

John  Cum-^iins^ 
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Case  47. — Elizabeth  Franklin,  under  Dr.  Thornton,  cured. 

Vide  Dr.  Beddoes'  Considerations,  Part  V.  page  138.-— 
Letter  to  Dr.  Beddoes  from  Dr.  Thornton. 

Dear  Sir, 
Elizabeth  Franklin,  aged  19,  naturally  of  a  very  strong 

constitution  ;  with  that  want  of  prudence  so  frequently 
observed  with  those  who  trust  too  much  to  this  circumstance, 

after  a  hard  day's  labour,  being  very  dry  and  hot,  drank  a  large 
quantity  of  cold  water ;  which  immediately  produced  so 
violent  an  head-ache,  that  she  was  obliged  to  go  to  bed. 
The  next  day  there  appeared  an  efflorescence  on  the  skin, 
which  soon  ended  in  a  scurfy  eruption  on  the  arms.  It 
had  progressively  increased,  it  was  now  five  years,  and  at 
length  incapacitated  her  from  service,  and  she  became  a 

burthen  on  her  family.  She  had  been  under  Mr.  Dundas's 
care  at  Richmond  eleven  months,  but  without  benefit ; 
having  before  tried  a  variety  of  remedies.  Observing  the 
great  amendment  of  her  neighbour,  Richard  Major,  whose 
case  merits  to  be  related,  she  was  induced  to  apply  to  me, 
I  ordered  her  a  lotion  of  nitre  and  vinegar,  which  Mr.  Pat- 

terson, conducted  by  your  observations  upon  sea-scurvy, 
found  to  be  a  specific  in  that  disease.  1  gave  her  vital  air 
to  inhale,  as  a  purifier  of  tlie  blood,  in  the  proportion  of 
six  quarts  to  thirty  of  atmospheric  ;  and  I  diffused  a  greater 
energ}^  of  circulation  in  the  capillary  vessels  by  means  of 
myrrh,  bark,  and  steel,  having  first  cleared  the  primic  viee. 
The  effect  of  the  acetum  nitrosum,  or  solution  of  nitre 
in  distilled  vinegar,  was  the  increasing  of  the  eruption,  oc- 

casioning acute  pain,  and  rendering  the  parts  very  florid. 
It  was,  however,  persisted  in,  and,  after  a  fortnight,  the 
benefit  from  this  application  became  very  conspicuous. 
The  TitaJ  air,  at  the  time  of  inhalation,  always  diffused  a 
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glow,  increased  the  number  of  the  pulse,  and  produced 
perspiration.  The  other  remedies  tended  to  keep  up  this 
eiFect ;  and,  after  a  month,  the  arms,  which  before  bied 
upon  the  least  pressure,  were  in  a  fit  state  to  bear  the  flesh 
brush,  which  has  been  ordered  ;  and  the  surface,  after  six 
weeks,  only  shews  the  great  extent  and  malignity  of  the 
former  afflicting  disorder;  and  the  young  woman  is  restored 
as  an  useful  member  to  the  community,  being  now  fit  for 
washing,  and  any  other  hard  services. 

Ever  j/our's, 
R.  J.  Thornton. 

Case  48. — Jane  FhiJayson,  under  Dr.  Thornton,  cured. 

Vide  Dr.  Beddoes'  Considerations^  Part  V,  page  141.-— 
Letter  from  Dr.  Thornton  to  Dr,  Beddoes. 

August  23,  1796. 

Jane  Finlayson,  aged  7,  living  at  No.  4,  Carrier-street, 
Bloomsbury,  had  the  small-pox  five  years  ago;  since  which 
period  she  has  been  afflicted  with  a  dreadful  scorbutic  hu- 

mour, covering  both  legs,  the  shoulders,  and  the  arms  ; 
which  either  encrusted,  forming  scales,  or  ouzed  out  a  thin, 
serous  discharge,  discolouring  the  linen.  She  would  often 
awake  in  the  night;  when,  probably  from  extreme  itching, 
she  would  tear  the  humour,  converting  it  to  a  sight  truly 
terrific  and  disgusting.  This  she  would  sometimes  do, 
even  in  the  day.  Her  mother  first  applied  to  the  Gerrard- 
street  Dispensary;  and  she  took  pills  and  aperient  powders 
for  six  weeks,  under  the  care  of  Dr.  Jackson,  without  benefit. 
Her  mother  then  took  her  to  Mrs.  Spilsbury,  and  she  con- 

tinued taking  her  drops  for  nine  months  ;  but  this  boasted 
remedy  was  equally  ineffectual.  She  now  went  into  St. 

George's  Hospital,  and  fell  lunler  the  care  of  Mr.  Keate ; 
who  employed  the  unguentum  hydrargyri  nitrati  outward- 
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ly,  with  mercurial  pills  every  night,  and  an  aperient  powder 
every  third  morning ;   these  were  persisted  in  for  three 
months  ;  but  they  produced  only  a  slight  degree  of  benefit, 
in  a  few  days  after  she  was  taken  from  the  Hospital,  the 
disease  appeared  as  bad  as  ever.    Her  mother  then,  from 
a  very  prevalent  opinion,  judged  her  only  hope  was  from 
her  breathing  her  native  air,  and  she  accordingly  took  her 
over  to  Ireland  ;  but  neither  the  journey,  voyage,  nor  na- 

tive air,  proving  of  service,  she  applied  to  Dr.  Frazier,  of 
Dublin,  under  whose  care  bhe  continued  six  months.  He 
employed  tar  ointment,  and  a  lotion  chiefly  consisting  of  a 
weak  lime  water:  but,  as  the  case  seeined  to  defy  ail  art, 
the  mother  thought  fit  to  return  with  her  child,  rather 
worse,  than  mended,  seven  months  ago.     Mr.  Ogle,  an 
apothecary  in  Great  Russel-street,  at  this  time  refused  to 
do  any  thing  for  her,  telling  her  mother,  "  he  could  not 
be  of  any  service,  and  it  was  best  to  leave  her  disorder  to 

Nature."     This  was  the  candid  opinion  of  some  other 
gentlemen  of  the  faculty  ;  except  that  one  recommended 
again  tar  ointment,  and  it  was  tried.  The  disorder,  however, 
getting  a-head,  the  poor  child  was  for  six  weeks  wholly 
incapacitated  from  using  the  slightest  exercise  ;  not  being 
able  to  stand  upon  her  legs,  the  humour  had  spread  so 
around  the  knees.    She  was  therefore  brought  to  me  in 
arms,  and  she  inhaled  immediately  six  quarts  of  vital  air 
mixed  with  twenty  of  common  air ;  and  such  is  the  fact,  in 

two  days'  time,  she  was  able  to  walk  here,  above  a  mile  and 
a  half;  her  spirits  were  elated  ;  her  complexion  was  cleared  ; 

the  wounds  had  thrown  oft'  large  scales,  shewing  a  glossy 
red  skin  underneath;  in  a  week  the  progress  vi^ as  such, 
that  some  large  patches  had  already  disappeared  : — -in  a 
fortnight  the  humour  on  the  legs  and  thighs  was  in  many 
places  hardened,  and  scurfed  off : — and  in  three  weeks,  on 
the  back  and  arms  there  remained  only  the  signs  of  previous 
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disease: — and  it  is  now  twenty  days,  and  the  legs,  thighs, 
the  back,  and  arms,  shew  a  truly  natural  and  healthy  ap- 

pearance. The  girl  took  all  this  time  three  or  four  doses 
of  aperients,  and  no  other  medicine. 

From,  dear  Sir,  your*s  ever, 
R.  J.  Thornton. 

Letter  from  Dr.  Bahhington  to  Dr.  Thornton. 
Basing:hall-street,  Sept.  16,  1796. 

Dear  Sir, 
Mrs.  Finlayson  called  upon  me  yesterday  with  her  little 

girl,  and  brought  me  your  letter.  My  recollection  does 
not  enable  me,  having  seen  the  child  but  once,  to  contrast 
minutely  the  former  appearance  of  the  eruption  with  the 
subjacent  parts  that  are  now  exhibited.  I  am  satisfied, 
however,  that  there  is  a  material  alteration  for  the  better. 
The  inflammation,  I  see,  has  entirely  subsided ;  there  is  no 
longer  any  serous  discharge,  which,  the  mother  says^  was 
at  one  time  very  abundant ;  and,  though  there  is  still  a 
roughness,  the  superficial  scaly  incrustation  is  scarcely  now 
to  be  perceived.  Wishing  you  equal  success  in  all  parts 
of  your  professional  pursuits,  I  remain, 

Dear  Sir, 

Very  sincerely  your's, Wm.  Babbington.  . 

xxiii.  the  true  leprosy. 

Case  49. — *Amaro  Fernandez^  under  Dr,  Thornton^  cured. 
Vide  Dr.  Beddoes  Considerations,  Tart  V.  p.  147.-=- 
Letter  to  Dr.  Beddoes. 

London^  October  30,  1796. 
Sir, 

Don  Amaro  Fernandez,  aged  2(3,  has  been  afflicted  with 
leprosy  above  seven  years.    He  is  a  native  of  the  Canary 
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Islands,  where  we  find  that  disease  prevalent,  chiefly  among 
the  common  people,  whose  food  consists  almost  entirely 
of  salt  fish,  ill  cured,  and  eaten  in  a  state  of  putrid  fermen- 

tation. This  disease  resembles  much  elephantiasis,  differing 
perhaps  from  it  only  in  the  extent  and  urgency  of  the 
symptoms.  It  is  generally  deemed  incurable  ;  and  ter- 

minates in  rendering  the  unfortunate  sufierer.  a  miserable 
object;  depriving  him,  by  its  corrobive  nature,  of  nose^ 
ears,  palate,  and  eating  away  also  other  parts  of  the  body, 
it  increases  by  degrees,  and  sometimes  gives  a  glimmering 
of  hope;  but  the  expectation  always  proves  delusive.  I 
will  attempt  to  trace  the  dreadful  progress  of  symptoms  ; 
and  shall  commence  by  observing,  that  in  the  year  1789, 
an  eruption  broke  out  on  his  face,  arms,  thighs,  and  legs, 
which  appeared  like  purple  })etecl)ijs,  and  frequently  ter- 
miriiited  in  offensive  sores,  discharging  an  ichorous  serum. 
Mercury  and  other  medicines  were  employed,  but  without 
effect;  rather  perhaps  increasing  the  disorder.  In  the 
year  1792,  these  symptoms  being  urgent,  Don  Fernandez 
was  recommended  to  try  the  Bath  waters.  In  the  letter 
which  Dr.  Scott  wrote  to  the  physician  of  the  General  Hos^ 
pital  at  Bath,  he  observes,  tliat  he  liud  tritd  bark,  elixir  of 
vitriol,  hemlock,  and  that  mercujy  liad  been  rubbed  in  for 
three  weeks,  but  without  producing  any  effect  on  the 
mouth.  He  tried-  there  the  warm  bath ;  and  Dr.  Evvart 
continued  the  mercury  for  two  months,  without  its  pro- 

ducing the  smallest  efiect ;  an  ,1  at  length  Dr.  l^wart,  de- 

claring he  "  had  used  mercury  enough  to  salivate  a  horse,'' 
advised  him  to  return  to  London ;  when  he  beanie  the 
patient  of  Dr.  Donavan.  It  would  be  tedious  to  mention 
all  the  Doctors  under  whose  care  he  has  been,  as  Drs.  Myers, 
Relph,  Babbington,  &c.  Sec.  and  m.any  of  different  coun- 

tries; and  it  is  impossible  to  record  their  several  modes  of 
treatment.    We  shall  therefore  hasten  to  the  year  1793, 
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and  njention  the  state  in  which  he  then  was.  The  sores 

appear,  1794,  to  have  healed  up,  by  the  application  of  tar 
ointment;  but  the  muscles  at  this  time  were  in  a  very 
hardened  state,  and  assumed  a  very  black  appearance  in 
both  extremities.  Under  the  skin  there  were  man}^  hard 
knots,  and  in  similar  points  in  the  corresponding  extre- 

mities; and  these  frequently  broke  into  foetid  and  deep 
sores;  whilst  others  dispersed  without  suppuration;  and 
others  again  remained  stationary.  In  the  year  1795,  the 
nose  seems  to  have  been  first  aftected,  and  the  ears,  v>diich 
appeared  as  if  frost  bitten,  and  mortifying  off.  At  this 

time  he  was  a  patient  of  Dr.  Sanderman's,  and  able  to  use 
exercise,  notwithstanding  the  rigidity  of  the  muscles^  The 
disorder  went  on  increasing,  and  he  left  Dr.  Sanderman  ; 
and,  in  the  year  1796,  unfortunately  fell  into  the  hands  of 
an  Italian  physician,  who,  with  the  most  consummate 
folly,  confined  him  to  his  bed  for  six  months;  ordered 
a  large  fire  in  the  room,  and  no  ventilation,  and  this 
in  the  heat  of  last  summer;  giving  him,  at  the  same 
time,  his  grand  infallible  specific  for  every  disease,  which 
he  terms  the  Phlogiston,  of  the  First  Power,  He  was  at 
length  so  debilitated,  that  he  was  unable  to  sit  upright  in 
his  bed.  If  he  attempted  to  stand,  his  legs  failed  under 
him;  and  he  had  lost  his  appetite  entirely,  and  hardly  had 
power  to  speak. 

Seeing  him  in  this  deplorable  state,  I  mentioned  to  our 
Ambassador  my  vv  ish  of  his  trying  the  vital  air  under  Dr. 
Tliornton,  and  his  Excellency  obligingly  complied  with 
my  desire.  Don  Fernandez  in  consequence  inhaled  the 
vital  air,  was  ordered  tonics,  and  sach  was  the  amendment, 
that  in  a  week  he  was  able  to  be  removed  from  his  bed  to 

an  airy  situation  in  Chelsea.  After  his  residence  at  Chel- 
sea, and  but  three  v/eeks,  under  this  treatment,  he  .was  so 

invigorated  as  to  be  able  to  walk  to  and  from  Duke-street, 

I 
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Gi'osvenor-square.  In  six  weeks  the  muscles  were  evidently 
softened  ;  there  was  a  less  scaly  eruption  on  the  skin  ;  and, 
at  the  end  of  two  mowths,  the  unsound  and  sound  parts  of 
the  nose  and  ears  appeared  united ;  and  he  is  now  so  strong 
as  to  be  able  to  walk  from  Chelsea  to  the  Exchange,  and 
back,  without  feeling  the  smallest  fatigue;  and  his  ap- 

petite and  sleep  are'the  same  as  if  he  had  never  been  ill; 
and  he  is  evidently  much  increased  in  bulk.  The  cure 
produced  is  so  striking,  and  the  trials  this  patient  had 
made  were  so  numerous,  and  conducted  by  so  many  able 
physicians,  that  I  cannot  but  contemplate  this  as  adding 
considerably  to  the  reputation  already  so  justly  acquired 
by  tl-e  pneumatic  practice.  ^ 

l  am,  dear  Sir,  &c. 
ChAIILES  DE  GlMBERNAT. 

XXIV.    ULCERS   (^F   THE  LEG. 

Case  50, —  The  Kev.  Mr.  Atwood,  under  Dr.  Thornton  and 

Mr.  Hill,  cured.  Vide  Dr.  Beddoes'  Considerations^ 
Part  I.  p.  5G. — Letter  from  j3r.  Thornton  to  Dr.  Beddoes. 

February  27>  1795. 
Dear  Sir, 

1  am  very  happy  to  hear  your  [iroposal  for  a  pneumatic 
institution  meets  with  the  support  of  so  many  eminent 
physicians  and  men  of  science.  I  wait  with  the  utmost 
impatience  for  its  establishment,  firmily  believing  that  the 
experience  resulting  from  it  will  be  of  the  greatest  public 
utility.  The  subjoined  cases  will  be  with  you  a  great  in- 

ducement for  extending  pnemna^ic  remedies  in  the  pro- 
posed institution*  to  surgery;  and  they  will,  1  trust,  ope- 

rate somewhat  with  the  public  in  promoting  a  subscription 
suthcient  for  that  benevolent  purpose. 

*  I'his  establishriient-  was  formed,  but  Dr.  Beddoes,  iiistcad  of  proseculinij 
the  airs,  was  wholly  taken  up  m  tr'mls  of  Digitalis  for  the  cure  of  con- Siaviiptiua, 
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The  first  case  will  appear  lo  great  advantage,  as  the 
patient  has  obligingly  permitted  me  to  enclose  to  you  his 
journal,  which  is  the  fa.thfui  picture  of  his  own  feelings  ; 
he  assures  me,  he  had  not  the  least  knowledge  of  any  part 
of  your  theory  of  the  operation  of  ijital  air,  but  was  induced, 
from  seeing  a  somewhat  similar  cure  performed,  to  confide 
himself  to  myself  and  Mr.  Hill,  an  ingenious  surgeon,  who 
has  been  among  the  first  to  apply  these  new  powers  to  the 
purposes  of  his  proft^ssion. 

Journal  of  the  Rev.  Mr.  Aticood,  Rector  of  SaxUngham 
and  Sharrington, 

Part  T.    Statement  of  the  Case,  and  of  the  Effect  of  the 
common  Means  of  Cure. 

December,  1779. — The  left  leg  has  felt  for  some  time 
past  very  heavy;  is  now  much  swelled;  upon  pressure  the 
indentation  continues.  This  was  wholly  removed  in  about 
nine  weeks  by  means  of  a  very  tight  bandage  on  the  leg, 
exercise,  spirituous  lotions,  fumigations,  and  frictions, — = 
October,  17S0  The  constitution  much  impaired  by  the 
hot  climate  of  Spain;  was  attacked  with  jaundice,  which 
yielded  to  slow  journies  on  mules,  and  oranges. — January^ 
1785.  Health  was  much  deranged  during  this  month, 
with  great  debility.— 1786  and  1787.  The  habit  much  re- 

laxed.— December,  1788,  Had  violent  night  sweats. — > 
January,  1789.  These  continued  to  the  latter  end  of  this 
month.— -May,  1789.  Had  a  violent  inllammatory  fever.— 
August,  1790.  Had  an  eruption  on  the  surface  of  the 
body. — 1791.  During  this  whole  year,  experienced  great 
debility. — March,  1792.  Was  seized  with  an  inflamma- 

tory fever,  attended  with  delirium.— May,  1792.  Had  a 
third  attack.  My  physician  ordered  me  sea-bathing,  to  re- 

move the  extreme  debility  which  succeeded  to  this  fever, — 
Vol.  I 



546 

From  August  1792,  to  February  1793,  bathed  in  the  Sea. 
During  this  time  I  had  many  dreadful  spasms  in  the  sto- 

mach and  bowels,  accompanied  with  nausea  and  vomiting. 
These  were  the  forerunners  of  the  disease,  which  has  since 
affected  my  left  leg. — January,  1793.  There  appeared  a 
mahogany  coloured  swelling  in  the  left  ancle  of  the  left  leg, 
which  kept  up  an  incessant  gnawing  pain. — July,  1793. 
This  hardness  was  attempted  to  be  eat  away  with  caustic ; 
but  it  produced  only  an  ulcer  of  a  very  unf.iVourable  aspect. 
— September,  1793.  I  placed  myself  under  a  most  skilful 
surgeon  at  Norwich,  who  applied  fomentations,  unguents, 
&c.  but  without  any  material  benefit. — November,  1793. 
Though  a  cripple,  was  enjoined  regular  exercise.  The 
ulcer,  however,  still  continued  increasing. — January,  1794. 
A  new  enemy  more  formidable  than  the  other  made  its  ap- 

pearance. It  had  the  same  dark  mahogany  colour,  and  the 
same  unconquerable  hardness.  By  degrees  this  formed  into 
a  dreadful  ulcer,  \\hich  increased  daily. — March,  17^4. 
Came  to  London,  and  placed  myself  under  Mr.  Cruikshank, 
a  surgeon  of  great  eminence.  Was  attended  by  him  daily 
with  unremitting  attention.  Twice  did  he  employ  the  lapis 
infernalis,  but  these  ulcers  seemed  to  resist  every  applica- 

tion. My  constitution  being  extremely  debiUtated,  with 
loss  of  appetite,  want  of  sound  sleep,  and  the  mind  exceeds 
ingly  irritable,  sea-bathing  was  oiice  more  enjoined. — From 
June  14,  to  October  18,  bathed  in  the  sea. — June  27-  Mor- 

tification took  place.  The  usual  methods,  bark  in  great 
quantities,  port  wine,  and  yeast  poultices,  were  had  re- 

course to. — October  25.  Returned  to  London.  The  pains 
in  the  leg  were  excessive  ;  the  foetor  intolerable ;  the  ul- 

cers had  n)ade  great  encroachments  ;  frequent  nausea  at 
the  stomach  ;  the  bark  and  other  medicines  were  frequently 
rejected,  the  breakfast  sometimes,  and  now  and  then  the 
dinner;  the  nights  w^ere  excessive  bad;  strength  impaired; 
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in  short,  every  thing  was  uiifavourable.-— December.  Dr, 
Donnj  who  had  seen  the  whole  progress  of  the  case,  asked 

my  surgeon,  "  what  prospect  there  was  of  saving  the  Hmb,?" 
He  made  no  reply,  but  very  gravely  shook  his  head. 

The  following  letter  is  here  introduced  as  essential  to  a 
complete  idea  of  the  case. 

To  Dr.  Thorrdon, 

Barnet,  February  25,  1  ̂95, 
Dear  Sir, 

Being  accidently  present  at  the  first  interview  between 
you,"  Mr.  Hill,  and  Mr.  Atwood,  I  cannot  help  expressing 
ray  great  astonishment  on  finding  so  speedy  a  cure  has  been 
actually  effected  in  so  desperate  a  case. 

The  wound,  I  mean  what  partic-ularly  called  my  atten- 
tion at  the  time,  appeared  to  me  to  extend  four  inches  in 

longitudinal  direction  of  the  muscles  of  the  leg,  and  about 
three  inches  transversely.  It  was  so  deep  that  not  only 
the  whole  thickness  of  the  adipose  membrane  was  destroy- 
ed,  but  a  considerable  loss  of  substance  had  taken  place  m 
the  muscular  parts  themselves. 

The  ulcer  was  in  appearance  as  ill-conditioned  as  I  re- 
member to  have  seen,  eitlier  in  the  London  hospital,  or  in 

my  ov/n  practice  of  near  thirty  years,  affording  an  ichorous 
foetid  discharge,  which  appeared  to  inflaiT.e  the  siirrouifding- 
parts,  and  which  must  therefore  liave  gone  on  increasing 
the  evil. 

The  gentleman's  habit  of  body,  from  his  own  account^ 
was  such  (for  he  had  tried  bark,  sea-bathif^g  he.  without 
benefit)  that  I  confess  I  had  not  the  most  distant  idea  that 
any  cure  could  have  been  perfornied,  much  less  in  so  short 
a  space  of  time. 

Indeed  I  think  it  a  great  haf>piDess  to  mankind  in  gene- 
ral, that  such  a  remedy  as  the  intal  air  has  been  discovered^ 

eN  2 
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and  that  men  of  science  are  employing  it :  I  am  rejoiced 
to  have  such  proof,  that  the  blood  and  juices  of  our  fellow- 
creatures  can  be  so  changed,  that  we  need  not  now  despair 
of  our  patients  even  in  situations  the  most  deplorable, 

I  have  the  honour  to  be,  &c.  &c. 
John  Corp. 

Part  11.  Of  Mr,  Aticood*s  Journal,  beginning  the  Day  Je- 
fore  the  Inhalation  of  Vital  Air. 

December  13.  Got  up  with  a  peculiar  sensation  of 
weight  and  pain  in  the  leg ;  a  sense  of  nausea  at  the  sto- 

mach ;  and  no  inclination  for  breakfast;  spirits  oppressed  ; 
and  the  mind  irritable ;  when  endeavouring  to  walk,  felt 
great  pain ;  the  large  ulcer  in  the  leg  looked  of  a  blackish 
hue  in  some  places  ;  a  probe  being  thrust  into  one  part  of 
the  ulcer,  I  had  not  the  least  sensation  in  that  part;  yeast 
poultices  were  talked  of;  had  no  appetite  for  dinner;  felt 
very  much  indisposed  towards  the  evening ;  no  inclination 
for  supper ;  had  a  sense  of  chilliness  on  first  getting  into 
bed,  succeeded  by  hot  pains;  passed  as  usual  a  bad  nighty 

with  perturbed  sleep  ;  awoke  at  two  o'clock  with  sharp 
and  burning  pains  in  the  leg,  which  continued  until  five  in 
the  morning ;  dosed  till  nine. — December  14.  Got  up  with 
nausea  at  the  stomach,  and  a  sense  of  languor;  no  appetite 
for  breakfast ;  spirits  exceedingly  oppressed ;  for  the  first 
lime  inhaled  the  vital  air  diluted  with  a  portion  of  atmo- 

spheric ;  had  a  pleasurable  glow  at  the  time ;  felt  an  appe- 
tite for  dinner,  and  my  friends  observed  my  cheeks  did  not 

flush  after  dinner,  as  heretofore ;  my  spirits,  which  were 
somew|iat  better  during  the  day,  sunk  towards  the  even- 

ing; no  inclination  for  supper;  passed  a  very  indiSerent 
night. — December  15.  Got  up,  but  without  a  sense  of 
nausea  ;  had  a  slight  inclination  for  breakfast ;  perfect  ease 
in  the  leg ;  inhaled  again  the  vital  air ;  felt  a  great  appe- 
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tile  for  dinner,  and  a  peculiar  pleasurable  lightness  after 
dinner,  as  if  no  sustenance  had  been  thrown  in ;  with  a 

'flow  of  spirits;  and  a  strange  idea  of  being  able  to  mount 
a  horse,  and  ride  as  fast  as  people  in  health;  appetite  for 
stipper;  passed  the  sweetest  night  !  such  as  I  am  sure  I 
had  not  enjoyed  these  four  years. — December  16  Got  up 
quite  refreshed,  without  the  least  sense  of  nausea  at  ihe 

stomach  ;  a  great  inclination  for  brea'kfast spiriis  unusu- 
ally elated  ;  took  the  vital  air;  felt  a  genial  glow  during 

the  whole  day;  gTeat  appetite  for  dinner;  walked  with 
agility  and  without  pain  ;  the  wound  however  appeared 
unfavourable  to-day  ;  appetite  for  supper  ;  a  good  ni  ht ; 
awoke  with  a  thick  clammy  perspiration. — December  17. 
Spirits  much  depressed  ;  no  inclination  for  breakfast ;  njind 
very  irritable ;  much  pain  in  the  wewnd  ;  itdi^iled  the  I'ital 
uir  ;  the  wound  threw  off  nine  sloughs  this  dm  ;  a  slight 
appetite  for  dinner;  the  spirits  recovered  towards  th« 

evening;  inclination  for  supper;  had  a  sound  niaht's  r^st.^ 
December  18.  Appetite  for  breakfast!  inhaled  the  i)itai 

air;  a  sense  of  glow,  which  extended  even  to  the  finger*s 
ends;  the  muscular  powers  were  evidently  increased; 
walked  with  slight,  or  no  paiue— December  19.  The  wound 
for  the  first  time  discharged  real  pus  ;  had  the  sensation, 
if  the  expression  can  be  allowed,  of  perfect  health,  never 
experienced  before  this  week  ;  sleep  very  sound  ;  pains  in 
the  leg  towards  morning.— -December  20.  Got  up  with 
great  spirits;  inhaled  the  vital  air;  the  wound  dischaiiied 
a  great  quantity  of  reaJ  pus;  a  craving  for  dinner;  felt  no 
longer  an  inclination  for  much  wine,  and  after  four  ̂ ilasses, 
had  the  same  satisfaction  as  three  pints  used  formerly  to 

produce;  porter  was  now  rather  coveted i  spirits  «'!evated 
in  an  extraordinary  degree,  which,  together  with  a  genial 

s^ummer's  warmth^  continued  from  four  to  nine  in  the 
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evening,  and  then  subsided  to  humble  spirits;  slept  pro- 
foundly from  ten  to  four,  -which,  with  the  morning  dose, 

made  me  get  up  sufficiently  refreshed  ;  transitory  pains  in 
the  leg. — December  21.  A  fine  appearance  of  white  edges 
in  the  w^ounds ;  great  appetite  for  dinner;  an  universal 
glow  in  bed,  accompanied  with  perspiration  ;  sharp 
twitching  in  the  leg. — December  22.  Appetite  for  break- 

fast ;  inhaled  the  vital  air;  the  wound  still  kept  on  a  great 
discharge  of  laudable  pus ;  no  appetite  for  dinner;  in  the 
evening  a  peculiar  sense  of  weight  and  uneasiness  in  the 
leg;  a  great  listlessness  in  the  evening;  much  irritation  in 
the  leg,  particularly  in  the  ulcer,  with  much  itching  round 
the  part;  but  an  indifferent  night. — December  23.  Spirits 
oppressed;  inhaled  the  air;  returned  home  without 
much  inclination  for  dinner ;  spirits  rather  mended  towards 

evening  ;  enjoyed  a  good  night's  rest. — December  24.  Eat 
a  hearty  breakfast;  spirits  elevattd  ;  walked  with  ease  and 
vigour ;  a  surprising  change  for  the  better  had  evidently 
taken  place  in  the  wound  ;  appetite  for  dinner;  had  a  good 
night. — Christmas  day.  Still  the  same  happy  appearance 
in  the  wound  to-day. — Pecember  27.  The  ulcer  looked 
wonderfully  well ;  was  evidently  dccreeised  in  size;  the 
discharge  very  favourable,  but  less  in  quantity  ;  great  pain 
was  felt  in  the  ulcer  for  a  quarter  of  an  hour  in  bed ;  after- 

wards fell  into  a  refreshing  sleep.— December  28.  AH  the 
appearance  of  healing;  the  wound  much  decreased;  some 
parts  filled  up  ;  aiid  the  borders  of  a  fine  white  ;  the  whole 
leg,  which  before  exhibited  a  dark  purplish  appearance^ 
wore  now  the  livery  of  health  —December  29.  The  cavity 
of  the  wound  was  almost  filled  up  ;  the  effects  of  the  vital 
air  operating  together  with  my  amendment,  produced  a 
constant  gaiety,  as  if  I  had  been  drinking  champaign  ;  en- 

joyed a  profound  night's  r^st, — December  30  and  31.  Tli^e 
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same  sensation  of  peifect  health ;  elevated  spirits ;  great 

appetite;  and  comfortable  sleep. — New-year's  day.  Rvery 
thing  in  a  good  train.  My  toast  after  dinner  was,  "  May  Dr. 
Beddoes  and  Dr.  Thornton,  the  introducers  of  aerial  reme- 

dies, meet  with  that  recom pence  from  their  country,  which 

they  so  amply  deserve." 
[This  toast,  from  motives  of  delicacy,  I  would  have 

omitted,  but  I  thought  it  my  duty  to  transmit  you  the 
journal  entire  as  written  by  the  author.    R.  J.  T.] 

"  It  was  applauded  and  unanimously  drank. — Jan.  1,  ̂ , 
3,  4,  5,  6,  7.  As  on  the  preceding  days,  with  evident  and 
progressive  amendment  in  the  wound.— January  8.  Went 
to  a  private  concert;  before,  music  was  disgusting  to  me, 
having  no  spirits  to  enjoy  it;  was  surprised  to  find  myself 
standing,  as  I  was  playing  on  my  violin,  without  leaning 
on  a  chair,  at  several  different  times  during  the  evening, 
and  without  the  least  sensation  of  fatigue  or  pain. — Jan.  9. 
The  smaller  ulcer,  which  of  late  I  have  not  much  noticed, 
was  healed. — January  10,  11,  12.  Nothing  peculiar.. — 
January  13.  The  old  ulcer  was  this  day  rubbed  hard  with 
a  flannel,  and  the  larger  ulcer  appeared  nearly  healed. — 
January  14.  Walked  with  great  vigour  ;  the  larger  ulcer 
was  rapidly  skinning  over;  appetite  good;  spirits  good; 
and  sleep  the  same. — January  17-  Notwithstanding  the 
season,  the  most  inclement  I  remember,  the  ulcer  was 
completely  skinned  over  :  and  my  body  seemed  fortified 

against  cold.'* 

Here  ends  the  journal.  I  have  to  add,  that  on  the  25th 
of  February,  the  family  received  a  letter  from  Mr.  A  twood, 
from  on  board  the  Stately,  on  his  passage  to  Madras,  to 
which  he  was  appointed  chaplain.  He  was  then  in  perfect 
health  and  spirits. 



552 

Letter  from  Mr.  Atwood  to  Dr.  Thornton* 

Symon's  Town,  Cape  of  Good  Hope,  15th  Sept.  179S, 
My  Dear  Sir, 

I  ardently  wish  to  enjoy  the  happiness  of  seeing  you 
again.  You  have  perfoimtd  wonders  on  my  peculiar  con- 

stitution, formerl}/  strong  and  powerful,  but  which  was 
hastening  to  a  rapid  dissolution,  till  revived  and  renovated 
by  the  oxygen  air.  My  strength  is  increasing  every  day 
with  a  firmness  of  nerve  and  calmness  of  spirits  neA^er  ex- 

perienced before.  I  persevere  in  an  uniform  plan  of  rising 
at  six,  walking  till  eight,  subsisting  on  soup,  fish,  and  vege- 

tables, and  going  to  bed  at  ten.  Wine  is  left  off  (except 
three  glasses  of  uhite  Teneriffe  wine  at  dinner),  as  well  as 
meat.  By  these  means  I  feel  the  habit  cool  and  braced, 
with  a  capability  of  taking  powerful  exercise,  without  the 
least  fatigue.  The  fleecy  hosiery  waistcoats  you  recom-^ 
mended  are  absolutely  necessary  in  this  climate,  as 
deavy  dews  and  cold  winds  at  sun-set  often  succeed  the 
heat  of  the  day.  The  prevailing  disorders  of  course  are 
fevers,  flux,  and  dysentery,  which  destroy  many  patients; 
except  this  sudden  check  to  perspiration,  the  climate  is 
delicious,  but  in  my  opinion  not  so  hot  as  at  Lisbon. — ■ 
Last  June  (December  here),  green  peas  were  in  blossom. 

With  the  greatest  esteem, 

1  remain,  ever  gratefully  your*s, T.  E.  AtwooDo 

Case  51. — John  Patterson,  under  Dr.  Thornton  md  Mr. 
Hilly  cured.  Vide  Dr.  Beddoes^  Considerations.  Part  L 
page  65. — Communicated  hy  Dr.  Thornton. 

John  Patterson,  aged  45,  married,  has  five  children; 
he  was  foriiierly  a  sailor.  He  had  endured  much  hardship^ 
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and  at  one  time  lived  for  nine  inonths  wholly  on  salt  pro- 
visions. He  was  subject  from  the  age  of  fourteen  to 

eruptions  on  his  face.  When  he  came  under  Mr.  HilTs 
care,  I  saw  him,  with  a  face  encrusted  over  with  humours, 
several  purple  blotches  on  his  body,  many  hard  scales  or 
scurfs  about  his  arms,  and  a  dark-coloured  deep  ulcer  in 
his  leg,  which  gave  out  an  ichorous  and  foetid  discharge. 
He  had  also  lost  his  sight  near  eighteen  months.  These 
complicated  evils  had  resisted  the  well-known  abilities  of 

Messrs.  West,  Carr,  Turtibull,  VV'aihen,  Phipps,  and 
others.  This  case  being  recommended  to  Mr.  Hill  by  the 
last  named  gentleman,  he  gave  him  the  vital  air,  blended 
with  atmospheric  air,  as  an  alterative  of  the  blood,  strength- 

ening his  constitution  with  camomile  tea  and  bark,  and 
Mr.  Phipps  continued  those  applications  to  the  eyes,  which, 
before  the  purification  of  the  blood,  proved  unsuccessful. 
After  a  few  weeks  inhalation  of  the  modified  atmosphere,  I 
had  the  satisfaction  of  seeing  hirn  with  a  face  perfectly 
clear  and  smooih  ;  large  white  scales  fell  from  his  hands 
and  arms  ;  the  dark  purple  ulcers  on  liis  body,  and  the 
varicose  ulcers  in  his  lee-,  were  healed  ;  and  he  had  so  far 
recovered  his  sight,  that  he  had  at  first  a  blue,  then  a 
brighter  before  him,  and  after  a  regular  attendance 
during  four  months,  he  was  able  to  discriminate  different 
objects  in  the  street. 

Letter  from  the  Rev,  Mr.  Townsend  to  Dr.  Beddoes,  rela^ 
live  to  the  two  last  Cases. 

Pewsey,  July  21,  1795« 
Dear  Sir, 

W^hen  I  was  in  town,  December  15,  I  called  on 
Dr.  Thornton,  and  finding  him  engaged  with  patientSj, 
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I  went  into  the  parlour,  where  I  met  with  Mr.  Atvvood. 
We  soon  entered  into  conversation,  when  \\e  communi- 

cated his  apprehensions  of  losing  his  leg,  and  asked  me 
if  I  believed  that  the  vital  air  could  effect  any  thing  in 
such  a  case.  Finding  this  gentleman  desirous  of  having 
my  opinion,  I  explained  to  him,  that  though  spirituous 
and  other  stimulating  local  applications  might  call  forth, 
for  a  time,  the  action  of  a  part,  in  which  the  vital  energy 
was  much  diminished  ;  yet,  as  exhausting  it  without 
producing  action  sufficient  for  a  cure,  a  proportionable 
debility  and  tendency  to  gangrene  must  ensue.  This, 
Sir,  said  he,  is  exactly  my  case.  After  every  application, 
exciting  pain,  black  parts  have  constantly  appeared, 
which  were  either  taken  away  by  the  knife,  or  else 
sloughed  off.  It  is  so,  said  I,  with  spontaneous  morti- 

fication :  it  is  preceded,  in  weak  habits,  by  inflammation 
accompanied  by  a  proportionate  loss  of  power.  But 
when  the  air  is  rendered  by  the  chemist  more  replete 
with  that  substance,  which  is  essential  to  vitality,  and 
is  inhaled  by  the  lungs,  this  alters  the  disposition  of  the 
system,  and  produced  what  has  been  called  the  phlogistic 
diathesis,  whereby  the  exhalant  arteries  pour  forth  in- 

stead of  serum,  coagulable  lymph  :  the  absorbents  carry 
away  diseased  parts;  and  the  lymph  being  rendered  more 
tenacious,  is  converted  into  granulations.  In  the  new 
mode  of  treatment  with  vital  air,  energetic  action  in  the 
part  is  supported  by  the  system  :  in  the  old  practice 
it  is  kept  up  for  a  short  time  only,  by  partial  stimuli 
on  weak  and  diseased  vessels.  There  it  is  produced  with 
a  change  of  the  blood  ;  here  it  deprives  the  blood  of  life  : 
there  it  produces  energy ;  here  it  excites  irritation :  there 
it  aids  the  efforts  of  Nature,  and  renders  them  effectual ; 
here  it  calls  her  into  action,  which  she  is  unable  to  sup^ 
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port.  This  reasooing  seemed  to  have  weight  with  him, 
and  now  our  conversation  was  interrupted  by  a  message 
from  Mr.  Hill,  that  he  was  ready  to  attend  his  patient. 
However,  I  begged  perniissioo  of  Mr.  At  wood  to  see 
his  wounds,  which  emitted  a  very  offensive  foetor,  and 
had  discoloured  his  stocking.  But  no  sooner  were  the 
applications  taken  off,  than  the  foetor  became  intolerable^ 
and  the  sight  so  disgusting,  that  i  was  constrained  to 
to  hasten  into  the  open  air.  On  my  return  to  London, 
January  15,  I  was  impatient  to  know  what  had  been 
the  issue,  and  gave  Mr.  Atwood  the  meeting  as  before. 
The  lesser  of  the  wounds  was  healed,  and  bore  the 

friction  of  a  brush,  '\  he  larger  wound,  so  well  de« 
scribed  by  Mr.  Corp,  (Second  Edition  of  Considerations, 
Part  n.  page  55 )i  was  filled  and  covered  with  skin, 

-  excepting  one  place  the  size  of  my  nail,  which  he  told  me 
was  occasioned  by  some  accident. 

I  was  equally  pleased  this  day  with  having  a  sight  of 
Patterson,  whose  case  is  so  well  described  by  Dr.  Thorn- 

ton, (Considerations,  Part  H.  page  57).  His  leg,  now 
healed,  shewed  \vhat  had  been  the  extent  of  his  former 
ulcers,  which  were  not  fewer  than  fourteen  or  fifteen; 
his  face  was  clear,  and  when  I  put  a  little  bit  of  paper 
on  the  ground,  he  saw  well  enough  to  go  and  pick  it  up« 

I  am,  Sir,  &c. 

Jos.  TOWNSEND, 
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Case  b^.—Mrs.  Munt,  under  Di\  TJiornton  and  Mr,  Hill, 
cured.  Vide  Dr.  Beddoes-  Considerations,  Part  L 
page  66.' — Communicated  by  Dr.  Thornton, 

The.subject  of  the  next  case  is  a  widow  lady.  She 
had  a  humour  in  her  right  leg,  which  deprived  her  of  exer- 

cise, and  had  produced  a  painful  and  discoloured  sore  in  that 

part  of  about  18  years'  standing  ;  four  years  of  which  time 
she  was  attended  by  Pott,  and  twenty-seven  months  by 
Sharp;  but  neither  of  these  eminent  surgeons  were  able  to 

effect  a  cure.  After  only  three  weeks'  inhalation  of  the 
vital  air,  a  violent  itching  came  on,  and  in  another  week 
this  leg  was  rendered  as  sound  as  the  other.  Mr.  Sharp 

saw  this  patient  at  Mr.  Hill's,  and  examined  her  leg,  and 
was  very  much  delighted.  This  lady  has  since  continued 
well. 

Letter  from  Mrs.  Munt  to  Dr.  Beddoes. 

Store-street,  Sept.  1,  1705. Sir, 

I  was  about  eighteen  years  distressed  with  a  dreadful 
humour  covering  the  whole  of  the  lower  part  of  the  left 
leg.  It  arose  from  water  first  in  that  part,  and  a  tendency 
to  the  dropsy.  I  was  four  years  under  Surgeon  Pott, 
twenty-seven  months  under  Sharp,  nine  months  under 
Blick,  twenty-seven  months  under  Wade,  and  for  some 
time  under  other  eminent  surgeons,  but  the  humour  con- 

tinued as  before.  Previous  to  my  attendance  on  Dr.  Thorn- 
ton and  Mr.  Hill,  I  was  very  bad  indeed,  in  great  pain  and 

not  able  to  walk  fifty  yards.  After  a  fortnight  from  inha- 
ling the  vital  air,  I  felt  a  most  intolerable  itching  in  the  leg, 

and  soon  after  the  humour  scurfed  away,  and  the  leg  was 
healed.  It  is  now  eleven  months  since  my  cure,  and  I 
have  felt  no  pain  whatever,  nor  has  even  a  pimple  appeared 
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on  the  part ;  and  as  before  I  could  not  walk  an  hundred 
yards,  now  nothing  impedes  my  walking  but  my  corpu- 

lency, which  probably  arose  from  my  former  long  confiac- 
ment. 

I  am.  Sir,  Sec, 
Eliz.  Munt. 

Observations  on  this  Case  by  Dr.  Thornton, 

1.  In  fat  people  I  have  observed  the  super-oxygenated 
air  usually  creates  some  disturbance  in  the  stomach.  This 
at  first  surprised  me  ;  but  did  not  the  super-oxygenated 
blood  feed  upon  the  elements  of  fat,  and  thereby  prevent 
the  supply  of  food  from  the  stomach,  and  that  organ  being 
robbed  in  some  measure  of  its  office,  might  it  not  at  first 
feel  the  want  of  its  customary  action  ? 

2.  Fat  people,  I  observe,  are  longer  in  consuming  a  given 
portion  of  air  than  others ;  hence  perhaps  they  become 
liable  to  diseases,  dependant  on,  or  accompanied  with,  a 
want  of  oxygen  in  the  blood. 

3.  In  the  present  case  strong  occasional  evacuations  v^^ere 
employed.  In  the  intervals,  bark  with  the  tincture  of 
the  same,  and  myrrh,  were  given  to  strengthen  the  fibres 
and  promote  the  consent  which  exists  between  the  stomach 
and  the  lungs. 

A.  The  average  dose  of  air  employed,  w"as  thirty  quarts 
of  atmospheric  air,  super-oxygenated  with  two  and  some* 
times  three  quarts  of  vital  air. 

Case  53,— Mr^.  Wilkinson,  under  Dr.  Thornton,  cured. 

Vide  Dr.  Beddoes*  Considerations,  Part  IV.  page  139- — 
Communicated  by  Dr.  Thornton. 

Mrsc  Wilkinson,  who  lives  in  Dartmouth-street,  West- 
minster, had  for  fourteen  years  a  scorbutic  humour  in  the 



558 

legs,  corroding  into  sores  the  muscular  parts,  which  scurfecl, 
and  occasioiKcl-  frequent  and  violent  pains,  and  an  alnriost 
incapacity  for  exercise.  The  muscles  of  the  calf  were 
hard,  and  of  the  colour  of  mahogany.  A  great  variety  of 
remedies  had  been  tried,  as  water-dodk,  elm  bark,  sulphur, 
&c.  and  this  lady  by  the  advice  of  Dr.  Haighton,  physician 

to  the  f'astern  Dispensary,  had  taken  for  the  last  four 
months  bark  and  lime  water.  As  Dr.  Haighton  thought  her 
disease  depended  wholly  upon  the  constitution,  and  there 
was  no  need  of  any  local  application  different  from  wha.t 
Mrs.  Wilkinson  was  in  the  daily  habit  of  applying,  I  was 
happy  to  add  upon  this  occasion  the  vital  air.  This  lady 
after  inhaling  a  week,  felt  violent  itching  and  pain  in  the 
legs;  the  colour  of  the  parts  was  visibly  improved  ;  and 
the  ulcers  exhibited  marks  of  active  inflammation.  In  a  few 
days  after  this,  the  acrid  wounds  which  were  ten  in  number, 
instead  of  a  thin  acrid  discharge,  threw  out  pus,  and  the 
edges  were  diminibhed.  The  hardened  muscles  not  long 
after  became  soft.  The  other  beneficial  effects  of  the. 
vital  air,  as  far  as  regards  appetite,  spirits,  warmth,  sleep, 
ccc.  were  the  same  as  those  which  are  so  energetically  de- 

scribed by  the  Rev.  Mr,  At  wood,  in  his  invaluable  JournaL 
In  six  weeks  only  Mrs.  Wilkinson  could  use  the  flesh  brush 
to  both  legs  ;  and  the  last  account  I  have  of  this  lady  is, 
that  she  w^as  able  to  walk  from  Ramsgate  to  Margate,  five 
miles,  without  a  sense  of  pain  in  the  legs,  or  even  fatigue. 
I  shall  hope  to  send,  at  some  future  time,  the  sequel  of 
this  interesting  case ;  and  shall  beg  leave  now  to  observe, 
that  the  leg  of  Patterson,  which  had  for  two  years  fifteen 
or  twenty  holes  in  it,  which  were  healed  by  the  inhalation 
of  di  super-oxygenated  air,  has  continued  perfectly  sound, 
it  is  now  above  eighteen  months;  .which  leads  me  to  the 
]ir.\^e,  that  a  permanent  benefit  will  be  also  derived  to  this 
iau  E.  J.  1  HORNTON. 
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Letter  Jl  oM  Mr.  Wilkirison  to  Dr,  Thornton. 

Dartmouth-street,  Sept.  7,  1797*. 
Dear  Sie, 

Although  yoQ  have  never  once  asked  my  opinion  respect- 
ing the  effect  your  air  has  had  on  my  wife,  I  think  it  but  jus« 

tice  publicly  to  declare,  that  during  the  course  of  fourteen 
years  my  wife  has  never  enjoyed  such  a  state  of  health  as 
since  she  has  inhaled  the  iactitious  air.  She  has  in  that 

course  of  time  applied  to  several  medical  men  of  great 
ability,  but  without  any  good  effect.  She  had  not  inhaled 
the  air  more  than  three  times,  before  I  perceived  a  very 
visible  difference  in  her  countenance,  in  her  spirits,  in  her 
appetite.  The  ulcers  in  her  leg  gradually  dried  up,  and 
have  never  appeared  since  ;  it  is  now  a  twelvemonth. 

She  is  now  ten  years  y'ounger,  at  least,  in  constitution.  In 
short,  whatever  Prejudice  may  say,  I  am  sure  that  under 
God,  the  oxygen  air  has  been  the  sole  means  of  her  reco- 

very ;  and  that  there  is  not  any  one  thing  in  nature  besides 
that  the  cure  can  possibly  be  attributed  to.  I  most  sin- 

cerely thank  you.  Sir,  for  your  kind  attention  to  her,  and 
I  do  sincerely  believe  if  mankind  at  large  were  as  sensible 
of  the  good  effects  of  the  air  as  I  am,  when  properly  and 
judiciously  administered,  you  would  need  a  host  of  agents 
to  assist  you  in  this  grand  and  benevolent  undertaking. 

I  am,  dear  Sir,  ^ 

Wishing  you  every  success  your  merits  deserve. 

Very  sincerely  your's, 
J.  Wilkinson. 

Case  54.' — Mr.  M^KennoUy  under  Dr.  Thornton,  cured.  Vide 
Philosophical  Magazine,  JNujnher  XIX.  page  291.— 
Communicated  by  Dr.  Thornton. 
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Mr.  Roderick  M'Kennon,  aged  67,  went  in  the  year  175S 
as  assistant  apothecary  to  St.  George's  Hospital,  where 
he  had  his  wasinng,  board,  and  lodging  found  him,  with  a 
suitable  salary.  Iti  June,  1795,  whilst  in  tiiis  employ,  he 
went  to  see  Dr.  M'Nab,  who  then  resided  in  Great  Suffolk- 
street  ;  and  as  he  was  at  the  door,  a  hitch  in  the  house, 
which  had  puppies,  furiously  bit  him  near  the  calf  of  the 
leg,  making  a  deep  lacerated  wound.  The  wound  soon 
after  became  dreadfully  inflamed,  poultices  were  applied, 
but  it  was  near  a  fortnight  before  he  made  his  case  known 
to  the  surgeons  of  the  hospital.  He  was  now  confined  to 
his  room;  and  Mr.  Home,  a  most  experienced  and  eminent 
practitioner,  continued  his  humane  attentions  to  him  above 
a  twelvemonth,  trying  a  variety  of  different  applications, 
until,  finding  his  case  baffle  all  his  endeavours,  he  was  dis- 

missed his  employ,  and  left  the  hospital  as  incurable.  Add- 
ed to  this  dreadful  and  unforeseen  affliction,  he  had  an 

asthma,  which  had  existed  on  him  above  ten  years,  which 
obliged  him  frequently  to  sit  up  the  greatest  part  of  the 
night  with  the  windows  wide  open  to  procure  breath.  He 
was  now  in  the  vale  of  years,  and  with  a  gloomy  prospect 
before  him  ;  for  no  salary  was  allowed  this  almost  superan- 

nuated servant  of  a  public  charity,  to  uhich  he  had  been 
attached  above  thirty  years  ;  and  hehad  a  wife  and  daughter 
to  provide  for.  After  quitting  the  hospital,  Mr.  Carpue, 
a  surgeon,  no  less  distinguished  for  zeal  than  abilities,  for 
some  months  attended  him  ;  but  finding  all  his  endeavours 
ineffectual,  he  reluctantly  took  his  leave  of  him  as  incu- 

rable. Such  was  the  deplorable  state  of  this  unfortunate 
sufferer,  when  Mr.  Carpue  recommended  him  for  trial 
with  the  oxygen  aii\  using  these  very  expressions:  Poor 

Roderick  has  been  under  Mr.  Home's  care,"  (an  eminent 
surgeon,  brother-in-law  to  John  Hunter),  in  St.  George's 
Hospital,  which  he  left  as  incurable,  and  since  under  my 
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Care  for  several  months  ;  and  so  bad  is  his  case,  that  I  am 

sure  if  you  can  cure  him,  you  can  cure  the  devil.'*  Being 
no  surgeon,  I  could  have  no  wish  to  accept  of  such  a  case 
but  for  the  cause  of  humanity  and  the  sake  of  science  ; 
and  I  feel  extreme  delight  in  saying,  that  poor  Roderick  is 
now  perfectly  cured,  the  ulcer  is  healed,  his  asthma  gone  ; 
and,  in  order  that  the  philosophic  world  may  see  fuller 
particulars  respecting  this  extraordinary  cure,  I  am  happy 
to  be  able  to  add  the  following  testimonies : 

A  Letter  to  Dr.  Thornton  from  Mr.  Carpue,  Surgeon  at 
the  York-Hospital,  and  Lecturer  on  Anatomy. 

Dear  Sir, 

I  have  seen  Mr.  M'Kennon,  and  have  examined  his  leg, 
and  think  the  cure  you  have  wrought  on  it  is  indeed  very 
astonishing.  When  he  first  came  under  my  care,  he  laboured 
under  an  immense  ulceration,  extending  from  the  external 
ancle  of  the  right  leg,  which  reached  as  high  as  the  junction 
of  the  tendons  of  the  gastrocnemii  and  solaeus  muscles.  A  t 
this  period  the  tendons  of  the  percnaeal  muscles  had  sluffed, 
and  in  consequence  I  applied  charcoal,  which  produced 
very  considerable  good  ;  but  upon  mentioning  this  to  a 
friend,  who  knew  the  case  well*,  he  said,  "  It  was  imma- 

terial what  remedy  1  used,  for  it  was  a  case  in  which  he 
was  certain  nothing  would  prove  effectual^  iVfter  this  I 
applied  the  diluted  nitrous  acid,  and  seemingly  with  ad- 

vantage ;  but  being  obliged  to  go  into  the  country^  I  left 
him  under  the  care  of  another  surgeon  ;  and  when  I  saw 
him,  after  an  absence  of  six  weeks,  I  found  the  sore  in  a 
very  unfavourable  condition  ;  and  for  four  months  I  used 

difi'erent  applications,  but  to  no  purpose,  and  I  conceived 
the  case  now  to  be  perfectly  incurable,  and  as  such  men- 

*  Dr.  Bailey,  physician  to  St,  George's  Hospital, 
You  L 



562 

tioned  it  to  you  when  I  had  the  pleasure  of  meethig  you  at 

Mr.  Heaviside's :  and  I  then  proposed  him  to  you  for  the 
trial  of  the  oxygen  air,  as  his  case,  if  successful,  would 
prove  most  decidedly  its  efficacy :  for,  in  the  multitude  of 
sore  legs  I  have  attended,  I  must  acknov^'ledge  I  never  saw 
a  worse  case,  old  West-India  sores  excepted. 

1  have  the  honor  to  be,  Sir, 
Your  obedient  servant, 

J.  C.  Carpue. 

Having  referred  Mr.  M*Kennon  to  Mr.  Spencer,  a  sur- 
geon in  Charlotte-street,  Fitzroy -square,  for  examination, 

I  received  the  following  letter  : 

A  letter  to  Dr,  Thornton  from  Mr.  Spencer, 

Sir, 

I  here  enclose  the  treatment  and  the  progressive  cure  of 
the  ulcer  which  occupied  the  external  ancle  of  the  right 

leg  of  Mr.  M'Kennon.  For  six  weeks,  by  your  direction, 
he  daily  took  a  gallon  of  oxygen  air,  mixed  with  four  times 
that  quantity  of  atmospheric  air.  The  ulcer  discharged 
properly,  but  seemed  to  heal  very  slowly  :  in  consequence 
I  gave  him  a  double  dose,  and  after  a  fortnight  it  produced 
very  feverish  symptoms,  when  he  took,  by  your  order, 
some  purgatives,  and  then  he  resumed  his  usual  dose  of 

super-oxygenated  air  daily,  until  the  ulcer  diminishing  by- 
degrees,  was  at  last  completely  healed,  there  being  no  dis- 

charge, the  whole  cicatrising,  and  the  new  formed  surface 
looking  extremely  healthy.  During  this  period  no  parti- 

cular application  or  dressings  were  made  use  of  by  me,  nor 
any  medicine  directed  by  you,  but  what  before  he  said  he 
had  taken  gallons  of ;  so  that  I  attribute  his  extraordinary 
cure  entirely  to  the  efficacy  of  the  oxygen  air,    Happy  in 
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being  able  to  give  my  testimony  to  so  remarkable  a  case, 
I  have  the  honor  to  be,  dear  Sir, 

With  the  profoundest  respect, 
Your  obedient  humble  servant, 

T.  Spencer. 

Remarks  by  Dr.  Thornton. 

As  Mr.  M'Kennon  took  bark,  some  of  the  faculty  may  not 
be  willing  to  give  to  the  oxygen  air  the  merit  in  this  cure  ; 
I  will  therefore  endeavour  to  state  shortly  my  reasons  for 
attributing  every  thing  to  this  new  remedy. 

1.  The  operation  of  bark  had  been  before  tried ;  he  had 
taken,  he  said,  gallons  of  it. 

2.  When  I  first  saw  him,  the  sore,  and  muscles  surround- 
ing it,  were  wholly  insensible  ;  he  did  not  feel  a  needle 

piercing  them,  nor  could  he  perceive  even  the  corrosive 
operation  of  caustic. 

S'.  After  inhaling  the  vital  air  but  a  few  days,  sensibility 
was  restored,  as  Mr.  Carpue,  and  others,  witnessed, 

4.  Having  cleansed  the  wound,  it  would  remain  dry  for' 
hours ;  but  even  whilst  inhaling  the  vital  ah\  the  whole 
surface  was  immediately  covered  with  a  fine  dew,  as  Dr. 
Monro  and  others  witnessed. 

5.  To  shew  the  progress  of  amendn^ent  whilst  inhaling 
the  super-oxygenated  air,  I  am  happy  to  be  able  to  lay 
before  the  philosophic  world  the  following  testimony  of  an 
impartial -observer,  Mr.  Douglas,  of  Baliol-College,  Oxford; 

"  Towards  the  middle  of  March,  1798,  I  first  saw  Mr. 
M^Kennon.  He  had  then  a  large  and  very  foul  ulcer, 
extending  some  inches  above  the  right  ancle.  From  that 
time  to  the  present  (April  30)  I  have  repeatedly  seen  him, 
and  each  time  could  not  possibly  fail  to  be  sensibfe  of  a 
most  manifest  improvement.  At  present  the  ulcer  is 
diminished  at  least  one-half  in  size  since  I  first  saw  him  * 
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the  edges  have  a  fine  healthy  appearance,  and  its  general 
surface  is  astonishingly  altered  for  the  better." 

6.  When  the  oxygen  air  was  left  off,  the  sore  remained 
stationary,  and  visibly  improved  when  he  again  resumed 
it. 

7.  My  strongest  argument,  however,  is  the  success  in 
this  and  in  other  cases  equally  desperate. 

Mrs.  Munt  had  been  before  cured  of  a  sore  leg  of 

eighteen  years'  standing. 
Mr.  Atwood  was  cured  of  a  sore  leg  of  two  years.  When 

I  asked  Mr.  Cruik^hank  whether  it  was  true  he  had  con- 
demned the  leg  ?  he  answered,  with  his  usual  emphasis, 

"  I  not  only  condemned  his,  but  his  life;  for  he  was  of  so 
washy  a  constitution  that  he  could  not  have  lost  the  one 
without  the  other." 

Next,  the  cure  of  Patterson.  When  I  sent  him  to  shew 
his  leg  to  Mr.  Cruikshank,  which  still  possesses  the  marks 
of  numerous  ulcers,  seeing  varicose  veins,  this  experienced 

surgeon  said :  "  Tell  Dr.  Thornton  that  he  is  mistaken  if 
he  supposes  he  has  made  a  permanent  cure ;  for  varicose 
ulcers  were  never  cured  without  an  operation,  which,  if  he 

wishes,  I  will  perform.'*  The  man,  frightened  at  first, 
and  then  astonished,  replied  :  "  Sir,  I  have  been  cured 
perfectly  now  these  two  years."  "  That  alters  the  case," 
answers  this  distinguished  anatomist ;  **  then  tell  Dr. 
Thornton  that  he  has  performed  a  most  remarkable  cure." 
Patterson  still  continues  well  ;  nor  does  there  seem  the 
smallest  cause  to  suspect  a  relapse. 

The  cure  of  Mrs.  Wilkinson,  who  had  a  sore  leg  four- 
teen years,  is  not  lessextraordinary.  In  this  case  I  observed 

a  peculiar  phenomenon,  alone  explicable  by  the  operation 
of  the  oxygen  air.  The  fingers  of  both  hands  at  their 
ends  looked  very  red,  as  red  as  raw  meat,  were  swollen, 
and  felt  very  painful.    The  same  was  mentioned  to  me  in 
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private  conversation  by  Dr.  Beddoes  in  a  patient  of  his?, 
who,  finding  an  asthma  relieved  by  a  small  dose  of  vital 
air,  took  as  much  as  he  could  at  one  time,  produced  a 
fever,  when  this  same  phenomenon  I  have  just  mentioned 
above  occurred. 

This  leads  me  to  repeat  an  observation  I  have  again  to 
express,  that  oxrjgen  air  promises  to  be  an  useful  remedy 
in  sore  legs  ;  for  why  have  we  not  sore  arms  ?  The  near- 

ness of  this  part  to  the  heart  seems  to  be  the  only  philo-^ 
sophic  reason  ;  and  therefore  a  direct  powerful  stimulus  to 
the  heart,  as  oxygen  air,  promises  the  most  certain  good, 
aided  by  the  invigorating  effects  of  bark,  steel,  and  other 
tonic  medicines  ;  not  but  that  I  would  advise,  where  it  can 
be  properly  done,  as  in  hospitals,  trials  to  be  made  with 
the  vital  air  without  medicine,  to  prevent  all  cavil ;  although 
it  is  undoubtedly  unimportant  to  the  sufferer  by  what  means 
he  is  treated,  so  that  he  is  but  cured;  and,  until  the  con- 

trary is  proved,  I  shall  ever  think,  that  medicines,  judici- 
ously employed,  certainly  cannot  impede  the  operation  of 

oxygen,  but  may  assist  it. 

Case  55. — Mrs.  Frith under  Dr,  Thornton,  cured.  Vide 
Philosophical  Magazine,  No.  X.  page  213. —  Communis 
cated  by  Dr.  Thornton, 

Mrs.  Frith,  aet.  45,  wife  of  the  Rev.  William  Frith, 
rector  of  Kentish  Town,  for  nearly  four  years  experienced 
the  most  violent  pain  in  the  neighbourhood  of  the  heel, 
which  she  could  compare  to  nothing  but  the  burning  of  a 
caustic.  Various  outward  applications  had  been  made,  and 
medicines  taken  internally,  wthout  any  alleviation.  When 
Mr.  Cruikshank,  lecturer  on  anatomy  in  the  school  of  Dr. 
Hunter,  called  me  in  to  a  consultation,  there  was  extended 
over  the  heel  a  wound  about  the  size  of  a  crown,  very  dark^ 
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the  edges  livid  ;  and  the  fee  tor  from  it  was  so  intolerable, 
that,  vvht  u  her  maid  had  oct  asioo  to  remove  the  dressings, 
she  had  always  volatiles  a  {Dp t  ied  to  the  nostrils  to  prevent 

her  from  fainting-.  The  countenance  shewed  a  Hvid  pale- 
ness, the  pulse  was  quick  and  tremulous,  and  the  slightest 

exertion  produced  faintings.  The  bark,  opium,  and  wine, 
were  continued.  This  lady  inhaled  also  six  quarts  of  vital 
air  mixed  with  twelve  of  atmospheric,  and  in  a  few  days, 
as  this  respectable  family  can  also  testify,  the  livid  hue  of 
the  v^'ound  disappeared,  it  had  a  more  healthy  appearance, 
and  tr.e  discharge  was  so  greatly  improved,  and  foetor 
gone,  that  when  the  smelling-bottle  was  preserited  to  the 
servant,  she  said  that  there  was  not  the  least  occasion  for 
it.  In  a  fortnight  the  sore  was  completely  healed,  the 
appetite  restored,  and  countenance  so  greatly  improved, 
that  every  friend  marked  the  sudden  alteration  ;  the  violence 

of  the  internal  pain  lessened  '  by  degrees,  and  the  super- 
oxygenated  air  being  continued  for  a  few  weeks  longer,  it 
altogether  subsided  ;  and  this  lady,  for  these  last  six  months, 
has  enjoyed  uninterrupted  health,  and  is  able,  at  pleasure, 
to  walk  up  Highgate-hiil. 

As  many  persons  might  wish  to  see  the  lady's  journal 
in  her  own  words,  I  here  subjoin  it,  with  a  few  observa- 
tions. 

"  September  13,  1798.  First  inhaled  the  vital  air.  Felt 
acute  spasms  in  the  chest,  and  fainted." 

Observation.  Artificial  inhalation  is  accompanied  with 
Increased  action  of  the  intercostal  muscles,  and  gives  fre- 

quently cifterwards  a  sensation  of  muscular  pain,  which 
speedily  goes  off,  and  after  a  few  trials  does  not  appear 
again.  The  second  eifect  we  always  see  in  those  very  weak, 

and  hence  the  expression  of  ''being  overpowered  by  the 
air.'"  Patients  labouring  under  scurvy,  if  suddenly  exposed 
to  a  clear  air^  are  killed  instantaoeously. 
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"  September  15.  Felt  a  most  pleasant  glow  after  the 
inhalation  of  the  vital  air.  Spirits  also  much  increased, 
feeling  as  if  a  great  weight/ or  oppression,  was  removed. 

*'  September  16.  The  hardness  about  the  heel  gone, 
as  also  the  foetor.  Has  less  discharge.  The  wound  looks 
redder.  The  glov/,  after  the  inhalation  of  the  vital  air, 
lasts  for  about  a  quarter  of  an  hour. 

"  Sept.  18.  The  glow,  and  spirits,  after  this  inha- 
lation, lasted  four  hours«  Feel  wonderfully  light  and 

pleasant. 

"  September  20.  Asked  by  my  apothecary,  "  Whether 
I  did  not  feel  from  the  inhalation  of  the  vital  air,  an  uncom- 

fortable heat?"  My  answer  was,  "  that  it  produced  the 
most  pleasant  glow  imaginable,  not  at  all  resembling  heat." 

Observation.  Putting  the  thermometer  under  my  tongue, 
the  heat  was  not  increased.  This  effect  may  perhaps  be 
accounted  for  from  the  increased  sensibility  of  the  nerves ; 
or  does  the  insensible  perspiration  raised  by  the  capillaries 
of  the  skin  being  filled  with  the  greater  energy  of  the  heart, 
account  for  this  phenomenon  better  }  I  have  almost  inva- 

riably found  the  inside  of  the  palm  of  the  hand,  after  and 
during  the  inhalation,  break  out  in  a  pleasant  moisture, 
which  are  parts  somewhat  remote  from  the  heart. 

October  4.  The  pain  in  the  heel  infinitely  more  lively. 
The  pain  is  a  new  pain ;  but,  thanks  be  to  God  !  it  remits 

for  three  or  four  hours  every  day.*' 
These  are  the  chief  particulars  :  the  plan  of  your  Maga- 

zine may  not  admit  of  a  further  detail,  nor  does  the  nature 
of  the  case  seem  to  require  it. 

General  observation.  The  change  of  colour  in  the 

wound,  so  im-mediately  after  the  inhalation  of  the  vital  air, 
seems  to  indicate  a  remarkable  change  wrought  in  the  blood„ 
It  is  not,  however,  the  temporary  increase  of  oxygen  only 
in  the  system,  that  this  partial  inhalation  produces  ;  for  it 
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renders  the  blood  also  more  attractive  of  this  principle 
Hence  the  continuance,  for  some  time,  even  in  London, 
among  people  of  fashion,  of  the  good  looks  acquired  in  the 
country  ;  hence  the  pallid  countenance  of  the  man  lately 
recovered  from  suffocation,  or  drowning  ;  and  hence,  also, 
the  return  of  the  breath  in  patients  under  this  treatmeiit 
being  more  and  more  noxious,  from  a  greater  absorption 
of  oxygen.  The  deterioration  of  the  air  inspired,  has 
ever  indicated  the  attractive  power  of  the  blood.  Hence, 
also,  it  is  that  substances  abounding  in  hydrogen  are  called 
cordials,  from  their  sympathetic  action  on  the  heart,  through 
the  medium  of  the  blood  ;  but  in  the  super-oxygenated  air 
we  have  a  more  direct  action  on  the  heart,  without  exhaust- 

ing the  irritable  principle,  and  occasioning  indirect  debility  ; 
and  I  trust  I  shall  be  able  to  make  it  evident  to  the  unpre- 

judiced mind,  that  this  is  a  great  desideratum  in  surgery 
and  medicine,  more  especially  where  diseases  are.  remote 

from  the  heart ;  or  else,  why  do  we  so  frequently  h'bar  of 
sore  legs,  but  never  of  sore  arms  ? 

XXVI.    ATONIC  GOUT. 

Case  56. — Augustus  Ernest,  under  Dr,  Thornton,  cured. 
Vide  Number  XXI,  of  the  Philosophical  Magazine. 
Communicated  by  Dr.  Loane, 

Augustus  Ernest,  Esq.  in  the  beginning  of  August,  1799, 
was  seized  with  symptoms  of  asthma,  great  wheezing,  and 
dilBculty  of  breathing,  cough,  mucous  expectoration,  and 
incapacity  of  lying  in  an  horizontal  posture.  Hence  arose 
much  swelling  of  the  lower  extremities.  Different  medi- 

cines were  tried  without  effect,  when  Lord  Egremont  urged 
him  to  make  trial  of  the  oxygen  air  under  Dr.  Thornton, 
September  SO.    This  remedy  was  accordingly  had  recourse 
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to,  and  after  inhaling  the  vital  air  but  a  few  days,  so  much 
benefit  was  derived,  that  the  patient  was  enabled  to  lie 
composed  in  bed  during  the  whole  of  the  night,  and  after 
a  fortnight  so  great  was  the  energy  produced,  that  the  gout 
made  its  appearance  in  the  great  toe  of  the  left  leg.  The 
asthma,  from  this  period,  quitted  Mr.  Ernest,  and  the 
inflammation  continued  for  the  space  of  ten  days  in  the 
toe  and  parts  adjacent,  and  the  subsequent  swelling  gradu- 

ally subsiding,  the  patient  was  restored  to  perfect  health. 

He  then  went  to  Lord  Egrernont's,  previous  to  which  I 
received  the  following  satisfactory  letter. 

Letter  to  Dr,  Loane, 

November  9,  1 799. 

Warwick-street,  Golden-square,  "No.  7. 
Dear  Sir, 

I  am  just  going  into  Sussex  to  breathe  there  some  of 
the  pure  atmospherical  air  ;  but  I  cannot  leave  this  metro-, 
polls  without  reiterating  to  you  and  Dr.  Thornton,  with 
the  tenderest  feelings  of  gratitude,  the  warmest  acknow- 

ledgments for  the  great  benefit  you  have  conferred  on  me, 
by  administering  to  me  the  vital  air;  indeed,  when  I 
compare  the  situation  in  which  I  was,  at  the  end  of  Sep- 

tember, when  I,  as  a  dying  man,  came  under  both  your 
cares,  to  what,  thank  God,  you  have  brought  me  now  ;  it 
seems  to  me  quite  miraculous,  and  I  shall  always  look  with 
astonishment  at  the  wonderful  discovery  which  has  been 
made  of  the  salutary  virtues  of  the  oxygen  air, 

I  am,  with  sincere  regard. 

Ever  faithfully 5  your's, Augustus  Ernest. 

When  Mr.  Ernest  returned  to  London,  his  friends.  Lord 

Romney,  Count  Bruhl,  &c.  congratulated  him  on  his  reco- 
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rery  ;  but  his  asthma  soon  after  made  liim  a  second  visit, 
and  the  vital  air  was  again  resumed,  when  in  a  few  days  it 
brought  about  another  attack  of  gout  in  both  feet,  which 
went  off  kindly,  leaving  the  patient  in  excellent  health 
and  extraordinary  spirits. 

It  may  be  proper  to  mention  the  average  dose  of  vital 
air  daily  given  was  six  quarts,  mixed  with  twelve  of  atmo- 

spheric air,  and  this  was  conjoined  with  the  medicines 
most  commonly  given  in  such  cases. 

Case  57. — Atonia,  or  Decay  of  the  System.  Vide  Phi^ 
losophical  Magazine^  No.  IX.  page  30. 

Mr.  Mortlock,  china-manufacturer,  Oxford-road,  near 
Park-street,  was  nearly  a  twelvemonth  in  that  state. of  com- 

plete nervous  debility,  that  he  was  unable  to  walk  even 
across  the  room,  and  had  been  under  the  most  experienced 
physici^ms  without  relief.  By  inhaling  the  vital  air,  two 
quarts,  mixed  with  eighteen  of  atmospheric  air,  aided  by 
tonic  medicines,  he  was  perfectly  restored  in  a  fortnight, 
and  able  to  walk  upwards  of  three  miles  without  experienc- 

ing fatigue. 

As  the  reader  advances  in  this  Work,  he  will  see  the 
system  upon  which  the  conduct  of  the  pneumatic  practi- 

tioners was  conducted,  and  perhaps  may  be  induced  with 
them  to  think,  that  multiplying  the  tonic  actions  in  asthenic 
diseases  by  as  great  variety  of  means  as  possible,  is  the 
most  philosophical  mode  of  practice ;  and  the  facts  adduced* 
are  a  sufficient  evidence  of  its  utility. 

*  These  are  related  in  the  oxder  they  occurred,  without  any  selection* 
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CASES  WHERE  AZOTIC  AIR,  HYDROGEN,  HY^ 
DRO-AZOT,  AND  FIXED  AIR,  HAVE  BEEN 
ExMFLOYED. 

XXVII.   THE  CROUP. 

Case  58. — Mary  Tovey,  under  Dr.  Thornton,  cured.  Vide 

Mr.  Townsend's  Guide,  Vol,  I.  page  103. 

Mrs.  Tovey,  of  Charles-street,  Tottenham-court  Road, 
having  lost  one  child  in  this  sonorous  and  terrific  disorder, 
anxiously  brought  her  only  remaining  boy  to  Dr.  Thornton 
for  his  advice.  He  immediately  made  the  child  inhale 
the  azotic  air  v^^ith  a  proportion  of  common  air,  and  the 
father  and  mother  were  surprised,  v^hen  they  observed 

that  the  hands,  which  were  before  "  parching  hot,"  soon 
felt  *'  cold"  to  the  touch  ;  the  pulse  was  rendered  20  beats 
less  in  a  minute  ;  the  child  no  longer  coughed  as  through 
a  brazen  trumpet,  the  fever  seemed  smothered,  and  the 
formation  of  the  fatal  membrane  was  prevented. 

Six  quarts  of  azotic  air  were  inhaled,  made  by  gradually 
burning  of  spirits  of  wine  under  a  beiUglass. 

XXVIII.  PNEUMONIA. 

Case  59. — Mr.  Crump,  under  Dr.  Beddoes,  cured.  Vide 

Beddoes*  Considerations,  Part  I.  page  175.- — Conimu* 
nicated  by  Dr,  Beddoes* 

In  the  inflammatory  stage  of  catarrh,  and  all  the  grada- 
tions of  disease  which  connect  a  common  cold  with  pleu- 
risy, I  hope  the  exhibition  of  a  lowered  atmosphere  will 

prove  an  effectual  remedy.  From  several  cases  I  am  at 
present  inclined  to  prefer  hydrogen  or  azotic  air,  because 
they  can  be  so  freely  and  frequently  administered.    In  my 
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letter  to  Dr.  Darwin,  I  have  described  the  effect  of  atmos- 
pheric air  lowered  with  one-eighth  of  hydrogen  air,  and 

respired  for  a  quarter  of  an  hour,  in  an  inflammation  of 
the  chest.  The  acute  pain  entirely  subsided  while  the 
patient  was  breathing  this  mixture,  and  the  febrile  symp- 

toms disappeared. — I  have  been  eye-witness  of  another 
fact  of  the  same  kind  since. 

XXIX.  PHTHISIS. 

Case  60. — Lieut.  ,  under  Dr.  Beddoes,  cured.  Vide 

Dr.  Beddoes*  Considerations,  Part  IV.  page  114. — Let- 
ter from  Mr.  Scott  to  Dr.  Beddoes. 

Bombay,  May  4,  179ff. Sir, 

I  have  \iiie]y  met  with  a  case  which  is  a  confirmation  of 
your  opinion  regarding  the  phthis.is  pulmonalis,  and  its  me- 

thod of  cure.  A  lieutenant  in  the  Bombay  marine  w^as 
lately,  at  Bengal,  so  ill  of  a  complaint  which  every  body 
believed  to  be  a  consumption,  that  for  a  long  time  he  was 
incapable  of  doing  his  duty,  and  given  over  as  incurable. 
In  this  hopeless  situation  it  became  necessary  to  him  to 
proceed  to  Bombay.  During  the  passage  the  bilge  water 
of  the  ship  got  at  some  sugar  with  which  she  was  laden  ; 
which,  from  its  decomposition,  was  supposed  to  have 
injured  very  much  the  purity  of  the  air.  Below  decks  the 
air  certainly  became  very  impure;  which  at  first  induced 
this  gentleman  to  remain  above  :  but  he  one  day,  on  going 
down  below,  observed  that  his  respiration  went  on  much 
more  easily  than  on  deck.  He  soon  fell  into  a  sound  sleep 
in  this  new  situation  ;  and  from  that  time  he  remained 
below  in  this  atmosphere,  from  which  he  continued  to  feel 
relief.  His  health  afterwards  daily  improved  ;  and  he  is 
at  this  moment  in  good  health,  and  doing  his  duty  at  s^a. 

I  remain,  Sir^^  &c. 
W.  SC0TT<, 
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Case  61. — Mr,  Gregory  ̂   under  Dr.  Thornton,  cured.  Vide 
Philosophical  Magazine ,  Number  XIII.  page  OQ.—Com" 
municated  by  Dr.  Thornton, 

Mr.  Gregory,  M.  P.  of  Berners-street,  who  had  been 
long  resident  in  India,  laboured  for  several  months  under 
all  the  symptoms  of  phthisis  pulmonalis.  He  expectorated 
a  quantity  of  thick,  opaque,  and  yellowish  matter,  which 
sunk  in  water;  had  disturbed  nights,  was  greatly  wasted^ 
and  his  breathing  was  short  and  interrupted.  He  took  by 
my  order  (which  was  executed  by  Mr.  Seaton,  a  very  inge- 

nious apothecary  and  able  chemist,  who  lives  in  Bridge- 
street,  Westminster)  from  four  to  six  quarts  of  hydro-azot 
daily,  mixed  with  twelve  of  atmospheric  air,  and  at  the 
same  time  had  a  mixture  of  myrrh  and  bark,  with  opiates 
occasionally  ;  and  under  this  treatment  the  cough  was 
soon  diminished,  and  in  six  weeks  the  patient  w^s  restored 
to  health,  and  has  continued  free  from  every  complaint 
these  eight  months ;  even  a  cold  now  passes  off  without 
fftxciting  any  symptoms  of  alarm. 

Observations  by  Dr,  Thornton. 

The  hydro-azot  is  made  by  burning  cether  under  a  tia 
bell,  when  the  oxygen  unites  with  the  hydrogen  and  forms 
water,  and  the  residue  is  azotic  air ;  a  species  of  heavy, 
inflammable,  or  hydrogen  air,  and  some  aether  in  the  state 
of  vapour,  and  a  small  proportion  of  fixed  air.  I  have 
myself  inhaled  ten  quarts  of  this  pure,  and  the  pulse  has 
sunk  from  eighty  to  seventy  beats  in  a  minute,  and  con  - 

tinued so  for  a  quarter  of  an  hour  or  more.  It  is  very 
grateful  to  the  lungs  ;  and  I  flatter  myself,  that  this  new 
species  of  air,  first  employed  by  me,  may  prove  hereafter  a 
valuable  acquisition  to  the  ars  medendi.  As  we  brace  the 
constitution  with  tonic  medicines,  there  is  danger  of  local 
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inflammation,  which  this  appears  to  obviate  ;  or,  has  the 
hydro-azot  any  peculiar  healing  quahty  ? 

Case  62. — J.  Hughes,  cured,  hy  Dr.  Thornton.  Vide 
Philosophical  Magazine,  Vol.  XXII.  p.  25. 

John  Hughes,  set,  18,  helper  to  Mr.  Cozens,  Hvery-stable 
keeper.  City  Arms,  London-street,  had  all  the  marked 
symptoms  of  a  decline.  He  liad  a  very  bad  cough  ;  used 
in  24  liours  to  spit  up  near  half  a  pint  of  discoloured  mat- 

ter;  had  colliquative  sweats;  hectic  fever:  great  debility: 
appetite  good,  and  yet  reduced  in  flesh  to  a  mere  shadow. 
These  strong  criterions  of  consumption  had  been  progres- 

sively increasing  for  more  than  half  a  year,  when  he  applied 
to  me  for  advice.  I  pursued  in  this  case  the  same  plan  as 
liad  saved  Mr.  Gregory,  ̂ f  Berners-street,  viz.  the  inha- 

lation of  hydro-azotic  gas,  with  tonic  medicines;  and  in 
two  months  all  these  alarming  symptoms  vanished,  and  the 
lad  was  restored  to  health. 

Observations  on  this  Case  hy  Dr.  Thornton, 

1.  Consumption  is  deemed  a  fatal  disease;  and  the  prac- 
tice universally  pursued  in  England  has  rendered  it,  I  be- 

lieve, still  more  destructive. 

2.  In  Dr.  Rush's  works,  the  able  professor  of  Medicine 
in  Philadelphia,  the  best  plan  of  treatment  is  laid  down. 

3.  Bark  (at  which  our  practitioners  are  so  alarmed)  is 
recommended,  with  otheT  tonic  medicines. 

4.  Consumption  must  be  considered  either  as  a  defluxion 
of  the  lungs,  or  as  an  abscess,  or  ulceration  thereof. 

5.  If  a  defluxion,  as  in  other  gleets,  bark  is  adviseable: 
if  ulceration,  the  treatment  of  the  constitution  should  be  as 
in  other  wounds. — Bark  is  there  universally  recommended. 

6.  Dr.  Rush  has  recorded  some  cases  wiiere  persons  shot 
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through  the  lungs  have  recovered.  C  aptain  Christie,  of 
Liverpool,  lately  applied  to  me  for  advice.  In  a  sharp  en^ 
gagement  with  the  French,  a  ball  entered  the  sternum,  and 
lodged  under  the  scapula.  The  wound  in  the  lungs  healedj, 
and  he  felt  afterwards  only  debility  from  the  great  loss  of 
blood  sustained. 

7.  The  objection  against  bark,  myrrh,  and  v/ine,  is  the 
cough.  Colds  are,  I  confess,  aggravated  by  such  treatment, 
and  the  incipient  stage  of  phthisis  ;  but  in  the  subsequent 
stages  the  only  chance  is,  I  speak  from  wide  experience^ 
the  practice  I  have  here  recommended. 

8.  Inflammation  of  the  lungs  is  prevented  by  the  hydro- 
azotic  gas. 

The  lad  is  now  before  me;  is  fat,  looks  well,  and  has 
been  cured  a  twelvemonth. 

Case  QZ.-— Herpes,  cured  under  Mr.  Farley.  Vide  Philo- 
sophical Magazine,  Vol.  XXII L  p.  68. — Letter  frorn 

Mr,  Wilson,  sadler,  to  Dr.  Thornton. 

Sir,  Oxford-street,  October  20,  1805e 

Having  experienced  the  most  striking  good  effects,  I 
might  say  wonderful,  from  the  pneumatic  practice,  I  am. 
delighted  to  make  the  same  as  publicly  known  as  possible. 
For  twenty-five  years  I  was  miserably  afflicted  with  herpes 
from  the  crown  of  my  head  to  the  sole  of  my  foot,  and  had 
employed  Dr.  Carmichael  Smith,  and  other  gentlemen  of 
the  faculty ;  but  my  terrible  affliction  baffled  all  their  skill, 
I  therefore  applied  to  Mr.  Varley,  and  he  recommended  the 
trial  of  the  carbonic  acid  air,  confined  by  means  of  oil-skin, 
over  the  parts  affected,  an  hour  each  day;  and  such  were 
the  astonishing  salutary  effects  of  the  air,  that  in  the  course 
of  two  months  this  universal  disease  was  removed.    It  is 
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now  above  seven  years  ago,  and  I  have  never  felt  any  return 
since,  but  enjoy  a  most  comfortable  state  of  health. 

I  have  the  honour  to  be,  Sir, 
Your  faithful  obedient  servant, 

Matthew  Wilson* 

Observations  on  this  Case  by  Dr.  Thornton, 

1.  The  herpes  is  a  species  of  hitherto  incurable  leprosy, 
and  was  confirmed  in  the  habit  of  this  gentleman,  having 
existed,  as  he  writes  to  me,  twenty-five  years. 

2.  The  common  means  failing,  the  trial  of  carbonic  acid 
air  to  the  parts  atfected  was  a  judicious  application. 

3.  If  meat  is  put  into  fixed  air  it  does  not  become  putrid, 
and  even  tainted  meat  becomes  sweet  by  immersion  in  fixed 
air. 

4.  Fixed  air  also  takes  off  inflammation  ;  for  if  a  blister 
be  cut,  and  fixed  air  be  applied,  the  pain  instantly  ceases. 

5.  In  this  case  it  evidently  promoted  action,  for  after 
each  application  a  moisture  always  prevailed  ;  the  incrus- 

tations were  before  hard  and  dry. 
6.  As  the  cure  has  existed  seven  years,  a  relapse  is  not 

to  be  dreaded  ;  and  this  case  is,  I  think,  a  veiy  striking  ex- 

ample of  the  propriety,  not  of  the  "  madness,"  of  the  appli- 
cation of  the  pneumatic  agents. 

END  OF  VOL.  I. 
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Digestion,  promoted  by  oxygen  in  the  blood    240 
Disappointment^  story  of   420 
Discord,  efiect  of   425 
Dispncea,  cured  by  vital  air  ,   50 L 
Drinking,  observations  on    256 
Dropsy  of  the  Brain,  cured  by  vital  air    475 
— —  Chest,  cured  by  vital  air    490 

 Abdomen,  cured  by  vital  air   510 
Dyspeptla^  cured  by  vital  air    5l6 

E. 
Ear,  ulcer  of,  cured  by  vital  air   476 
Edwin  and  Emma,  story  of   391 
Enthusiasm,  observations  of   354 
Epilepsy,  cured  by  vital  air   479 
Ernest,  Augustus,  Esq.  cured  by  vital  air   568 
Eruptions,  scorbutic,  cured  by  vital  air   5S7 
Eudiometer,  how  formed    99 
Exercise,  necessity  of  using   323 

" '  —  — — —   shewn  in  the  case  of  Sir  Joseph  Banks  324 
Exhaustion,  temporary  367 

 permanent   376 
Eye,  anatomical  description  of   336 

F. 
J'  Rev.  Mr.  cure  of    50S 
Eear,  observations  on   852 
Female  Relief ,  want  of,  cured  by  vital  air    511 
Fernandez,  Don  Amaro,  cured  by  vital  air    541 
Finlayson,  Jane,  cured  by  vital  air    5S9 
Food,  observations  on   ,.   224 
— ■  various,  digestibility  of  ,   230 
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i'oiircrej/f  ̂ hen  he  Bourhhed                           4.. ,  5<> 
—  announces  a  revolution  in  medicine    51 
Fotvlers  Experiment^  account  of   ,   150 
Fra7iJclm,  Dr.  his  discoveries  in  electricit}^   39 

-  Elizabeth,  cured  by  vital  air   538 
Fritht  Mrs.  cured  by  vital  air  , .  565 

0. 
Gahanit  his  discoveries  ,  %i\ 
Ganglions,  account  of    330 
GardincTy  QoUyneXf  story  of  ,  433 
Gas,  origin  of  the  name   ,   9 

 oxygen,  account  of   69 
= — its  composition    7I 

Gastric  Solvent,  account  of  ,  230 
Gouff  atonic,  cured  by  vital  air  56S 
Glanders  in  Horses  y  from  bad  air   97 

his  discoveries   132 
God,  wisdom  and  goodness  of,  vindication  of  the   46(5 

Dr.  his  experiment   los 
Goudu,  Miss,  cured  by  vital  air   476 
Gregort/,  Mr.  cured  by  hydro-azot  573 
Green,  Miss  Sarah,  cured  by  vital  air   493 
Grief,  how  it  acts  on  the  constitution  402 
— .  silent,  effects  of   «  443 
Gutta  Serena,  cured  by  vital  air   ^     ..  476 
Gjjmnotis,  account  of   ^ .......... .  3 1  -5 

a 
Habit,  effects  of     . .,   «,        ...  45S 

 practical  observations  on  46Q 
Hales,  Dr.   25 
•  I.I  — —  his  discoveries   ^. ..  ............ .  26,  27 
Holier,  Baron  de,  his  discoveries  133 
Hare,  James,  Esq.  cured  by  vita]  air   49| 
Harvey,  opposition  made  tq  hi ni   , , . . .  \\\ 
Head' ache,  cured  by  vital  air  «  478 
Heart,  fine  plates  of  the     ........................  ^   il5 
f having,  observations  on  ,  3Sr^ 

Fox.  I.  '     ̂  Q 
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Hcatf  doctrine  of,  advanced   39 
 general  laws  of   *   16 1 

—  animal,  discovered  by  Dr.  Thornton    170 
—  life  dependant  on    176 

 how  Nature  increases  or  diminishes  it  180 
 produced  by  exercise   320 

 experiments  on   322 
Hepatitis,  cured  by  vital  air   509 
Hodder,  Mary,  cured  by  vital  air   ,  507 
Jlo^artky  killed  by  Churchill's  writings  .,  397 
Holmery  Miss,  cured  by  vital  air   484 
Holwell,  Mr.  story  of  his  confinement  in  Calcutta    92 
Hook,  Dr   12 
'  father  of  modern  chemistry    13 

 his  discoveries    IS — 17 
Hope,  observations  on   354 

'  '  curious  fact  respecting  its  medicinal  effect   ib. 
HotvisoHf  Mr.  cured  by  vital  air   527 
Hunter,  John,  his  character    120 
—————  his  museum  described   303 
Hydrocephalus,  cured  by  vital  air   475 
Hjjdrothorax,  cured  by  vital  air   490 
Hysteria^  cured  by  vital  air  517 

]. 
Tmatrinatioii,  observations  on   349 
Improvements,  opposition  to    112 
Jnjlammation,  chronic,  cured  by  vital  air   470 
Intestinal  Canal,  description  of   228 
Ironside,  Colonel,  the  butler  of,  cured  by  vital  air   509 
JmVfir3z7/(y,  discovered  by  Haller   132 

 opposition  to  the  doctrine  of    136 
 i  derived  from  oxygen   145 

Johnson,  Lydia,  cured  by  vital  air   475 
— —  Dr.  his  discovery  of  the  use  of  ganglions   331 

K. 
Kings-Evil,  cured  by  vital  air   484 
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L. 

I/'-  Miss,  cured  by  vital  air   «   515 
Lacteals,  their  irritability    139 
Lambcrtf  Miss,  cured  by  vital  air   513 
Lancy  Mr.  bis  discovery    ."^O 
Jjaunaify  Mademoiselle  de,  narrative  of  her  arrest  and  imprison- 

ment in  the  Bastile    443 
Lavoisier    35 
'  bis  famous  experiments   66 — 69 

Leprosi/,  true,  cured  by  vital  air    541 
licentiousness  t  story  of   435 
Li^htf  its  effects  on  the  frame    155 
Light  and  Shade ^  their  operation   ♦  p   421 
Liver,  description  of   227 
■— — enlargement  of,  cured  by  vital  air    509 
Love,  observations  on   352 
Lungs,  their  office   106 
"  unknown  to  Dr.  Hunter    106 
Lf/ing-in  Hospital,  Dublin,  deaths  of  children  therein  from  con- 

fined air   98 
M. 

M — — —  Miss,  cured  by  vital  air   517 
Macbride,  Dr.  his  discoveries   29 
M* Kemion,  Mr.  cured  by  vital  air   559 
Madness,  cured  by  vital  air   ,  478 
Maid  of  the  Hay-StacJc,  story  of   ,  379 
Matilda  and  Child,  story  of   399 
Mania,  cured  by  vital  air   478 
Mayern,  Sir  Theodore,  when  he  flourished   ,  10 
Mayow,  Dr.  when  he  flourished  ,   17 
— —  his  discoveries    ib. 

curious  experiment  of   3J9 
Mead,  Thomas,  cured  by  vital  air   475 
Medicine,  revolution  in   51. 
Melancholia,  cured  by  vital  air   530 
Mercury,  its  effects  derived  from  oxyf,en    147 
Metals,  their  number  increased    37 
Moricr,  Mr.  cured  by  vital  air   478 
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M      '  '  Monsieur  de^  affecting  story  of   38S 
JWoryeaw,  when  he  flourished   35 

Muni,  Mrs.  cured  by  vital  air  '  556 
JVfM5c/e5,  their  irritability   139 
Muscular  Motion,  cause  of   311 
•=  ^ — -  Power,  loss  of^  cured  by  vital  arf   520 

N. 
Nercous  Sjjstem,  laws  of  the   ^   36S 

'Nomenclature  of  Chemistry,  new  ,  ,.  35 

O. 
Officer,  story  of  an  402 
Ophthalmia,  cured  by  vital  air   476 
Oxygen  Air,  first  discovered  by  Dr.  Priestley    31 
Oxygen,  the  principle  of  irritability      . ,. .. ,   .. .  145, 

P. 
Page,  John,  £sq.  M.P.  cured  by  vital  air  508 
Pancreas,  description  of   227 
P<3(r<7c<?/5M5,  when  he  flourished   6 

—  his  character    8 
Paralysis,  cured  by  vital  air   520 
Passions,  observations  on  the  351 
Patterson,  John,  cured  by  vital  air   ,   552 
Paynter,  Mrs.  cured  by  vital  air  483 
Perspiration,  observations  on   *  200 
Phosphorus,  used  as  an  eudiometer   102 
P-^/o^/j/ow,  the  doctrine  of   ,  .  20,21 
Phthisis,  cured  by  a  reduced  atmosphere   57^ 
Physic,  astrological  ,   7 
Pla?iis,  sleep  of   156 
Pneumatic  Medicine,  establishment  of   475 
Pneumonia,  cured  by  hydrogen  air   571 
Pn>5//^3',  Rev.  Dr.  when  he  flourished   ,   30 
■    his  discoveries   i  SO,  31 

'  '  '  •         —  his  discovery  of  vital  air    SI 
I    '    character  as  a  chemist   33; 
Pregnancy f  qualms  of,  cured  by  vital  air   51^ 
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Punctum  Saiiens,  explained   ,  137 
Putrefaction,  power  of  resisting    121 

R. Restraint,  observations  on   .,  411 
Pevolution  in  Medicine,  announced    51 
Robinson,  Mrs.  cured  by  vital  air  ,  529 
Russel,  Mr.  cured  by  vital  air   530 
Rutherford,  Dr.  determines  the  difference  of  fixed  and  azotic  air  29 

S. Savage,  account  of  390 
^  Miss,  cured  by  vital  air   504 
S  Miss,  also  cured  by  vital  air   511 
Scrophula,  cured  by  vital  air   484 
Scheele   32 
!  his  discoveries    33 
V  character    ib. 
Sea-Scurvi/,  produced  by  bad  air    97 
Slaves,  their  dreadful  state    ib. 
Smelling,  observations  on   346 
Smoking,  a  lecture  on   265 
Social  Affection,  observations  on   350 
Soul,  how  far  dependant  upon  the  brain   309 
Spallanzani,  his  experiments   2S9 
Spasms,  cured  by  vital  air   504 
Spirits,  depression  of,  cured  by  vital  air   r  ̂, ,  530 
Spleen,  office  of  226 
Stahl,  his  character  as  a  chemist  ,   25 
Steel,  its  modus  operandi    147 
Stepney,  Mr.  two  servants  of,  cured  bj'  vital  air    499 
Stomach,  anatomy  of   224 
■         ■     weakness  of,  cured  by  vital  air    506 
Stones,  fallen  from  heaven  ascertained    S.Br 
Swift,  Dean,  account  of    379 
Surprize,  observations  on    403 

T. 
Taste,  observations  on   347 
Taylor^  Mr.  his  experiment  by  breathing  the  oxygen  air  . . , ,  1 
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Theory y  antiphlogistic,  origin  of  the    35 
Torpedo y  ?icco\Mii   317 
Touchy  observations  on   ,  ♦   344 
Tubct  Torricellian    85 
Tutor,  story  of   ,   393 

U. 
Ulcers  of  the  JLegf  cured  by  vital  air   644 

V. 
Van  Helmonft  when  he  flourished    8 
■   his  opposition  to  the  Galenists    9 
—  his  discoveries    9 

 character    10 
Vision,  observations  on    336 
Vital  Air,  how  discovered   31 
Volta,  his  discovery  called  the  Voltaic  Battery,  account  of. . . .  40 

W. 

W  Hon.  Miss,  cured  by  vital  air    476 
Water,  its  composition    73 
Waterhouse,  Professor,  his  observations  on  smoking    265 
Wido-iv  Lady,  story  of    398 
Wilkinson,  Mr.  cured  by  vital  air    557 
Windy,  Mr.  cured  by  vital  air    478 

Y. 
Yoncre,  Mr.  experiment  by    503 
Yrujo,  Miss,  cured  by  vital  air    479 
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